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Electron Tubes 


Maintenance of industrial tubes related to cathode types. 


| Light that Sells 


How modern lighting methods are keyed to merchan- 
dising problems. 
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( How to take-off and list feeder and power circuits. 


Special Feature 
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How to plan and carry out preventive maintenance 
A schedules on electrical equipment. 
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QHUO PLANT CUTS CURRENT Ya 
WITH 43009 INVESTMENT 


Feeder current 
reduced 


from 1500 AMPS. 


top 1000 AMPS. 


~ SUPPLY 


by supplying 
magnetizing current 
with 
G-E Capacitors 


G-E Capacitors at work! 


WHEN STANDARD ENVELOPE MANUFACTURING C0. of Cleve- 


land idded new equipment, switches ¢ verheated and 


fuses blew It looked like new wiring Wis called tor 
However, invesug ition showed the culprit to be a low 
wer factor Total current drawn by 500 motors many 


hp, was QO amperes more chan it need be 


p 
only | 
APACITORS WERE INSTALLED —at 2 cost if only $1500 
rrent dropp¢ 1 one third pr 
i the wiring then has 
Also pec Aue power! 


bill was 


npany > powe! 


G-t CAPACITORS will almost ilways relieve overloaded 
feeders and transformers and they will usually im- 
prove voltage W here ps wer contracts have a power- 
factor Or kva-demand clause, they may also make pos- 
sible outright monetary Sa’ ings. In any event, your elec- 
or a G-E spec ialist can help 


tric utility, your contractor | 


you determine accurately just what they will save 


Meanwhile, see what others have done with capaci- 


Write 


Genera Liectric 


tors—ask for our 8-page booklet, GEA 
Section B40 7-192, Apparat Dept., 
Company, Schenectady 9 N.Y. 
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Now you can get all the advantages of fully magnetic 
circuit breaker protection in load centers that are trim and 
compact — with breakers that are interchangeable with 
other new single pole individually housed breakers! Now Shallower 
you can get utmost flexibility with minimum stock — make 

up your own combination right on the job! Now you can Box an 
forget about “‘derating™...now you can banish the / >nly 3; 

nuisance of false tripping ...now you can make satis- for flush ‘ches de 
factory installations of circuit breakers in warm or poorly wall" con lato, 
ventilated locations—where space and cost are important! Simple P tUction, 


ep. 
ins 


edu Pl 
These compact new Murray load centers are available in Stmenty Ste 


2, 6 or & circuit models. They come equipped with the 

sensational new small size Murray fully magnetic circuit 

breakers — now 30 per cent smaller than previous fully 

magnetic circuit breakers — available in ratings of 10 

through 50 amp. They save you time... save you trouble 

«+. Save you money — yet assure the user positive protec- 

tion combined with utmost satisfaction! 
See for yourself why Murray fully magnetic 
breakers can't trip from heat...never need 
derating...always carry rated load plus 
harmless overloads—even in warm locations 
and poorly ventilated panels. Clear, simple 
diagrams tell the story in this folder. Write 
for your copy today. 


MANUFACTURING CORPORATION 


1250 ATLANTIC AVENUE © BROOKLYN 16, N. Y. 
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Industrialite High Mounting Fixture 


“GOOD LIGHT... 


Industry’s Most Essential Production Tool! 


@ When you plan industrial lighting with Appleton Equipment the resul 

is a finely coordinated system that paves the way for top worker efficienc 

better production. That's because Appleton fixtures are scientificall 
designed to provide the right light, without uncomfortable glare 

troublesome contrast or shadow. Products of nearly half 
century of experience, expert engineering and unequalle¢ 

g manufacturing facilities, Appleton Fixtures provid 
maximum illuminating efficiency at minimum installation 

. service and operating expense. Appleton Lighting Fixture 
Pern nc é are available in the exact type and size for every industria 
requirement—including hazardous locations—whethe 





Standard Dome Reflector 


A p io L cE T © Ni indoors or out. Appleton’s skilled illuminating 
engineers are ready to help you solve you 
specific lighting problems. For the finest ig 


L E G i T ; N G lighting equipment, specify Appleton 
Standard for Better Lighting 


The EFU—First and Still Finest 
Explosion-Proof Lighting Fixture 


SOLD THROUGH ELECTRICAL WHOLESALERS — —»{ iA = 


PPLETON ELECTRIC COMPANY LI sense — 


1704 WELLINGTON AVENUE «. CHICAGO 13, ILLINOIS : Filling Static 


Bronch Offices: NEW YORK, 50 Church Street © DETROIT, 3049 E. Grand Blvd. © CLEVELAND, 1836 Euclid Avenue © SAN FRANCISCO, 655 Mino Street Parking Areq 


ST. LOUIS, 227 Frisco Bldg. © LOS ANGELES, 100 North Santa Fe Avenue © ATLANTA 724 Boulevard N. E. © BIRMINGHAM, 429 Brown-Marx Bidg. 
MINNEAPOLIS, 305 Fifth St, S. © PITTSBURGH. 414 Bessemer Bidg,’ © BALTIMORE, 100 East Pleasant Street ¢ BOSTON. 10 High Street © DENVER, 
1921 Bloke Street © PHILADELPHIA, 1017 Cherry Street * CINCINNATI, 626 Broadway * HOUSTON, 738 M. & M.Bidg. © HAVANA, Cuba, Malecon No. 9 
Resid Repr i Dallas, Indianapolis, Kansas City, Orlando, Milwaukee, New Orleans, Seattle 
Export Representatives: international Standard Electric Corp. 67 Broad St., New York 4, N.Y. 





CONDUIT FITTINGS + LIGHTING EQUIPMENT +» OUTLET AND SWITCH BOXES + EXPLOSION-PROOF FITTINGS + REELIT 


> 





ELECTRICAL 


CONSTRUCTION 
AND MAINTENANCE 





W. T. Stuart, Editor 
Alice McMullen, Associate Editor 
Berlon C. Cooper, Eastern Editor 
August Eckel, Middle West Editor 
Hugh P. Scott, Industrial Editor 
W. A, Cyr, Pacific Coast Editor 
Harry Phillips, Art Editor 
Ray Ashley, Glenn Rowell, and 
F. N. M. Squires, Consulting Editors 
Dexter Keezer, Director, Economic Staff 
George B. Bryant, Jr., Chief Corre- 
spondent, Washington Bureau 
Russell F. Anderson, Editor, World News 


W. W. Garey, Genera: Manager 


District Managers 

A. B. Conklin and S. A. Jones, New York 
A. M. Sanson, Jr., Philadelphia 

F. J. Seiler, Cleveland 


Charles F. Minor, Jr., and R. R. Ream, 
Chicago 


Ralph H. Flynn, Publisher 





Member of 
AUDIT BUREAU OF CIRCULATIONS and 
ASSOCIATED BUSINESS PUBLICATIONS 





McGRAW-HILL PUBLISHING COMPANY, INC. 
* JAMES H. McGRAW (1860-1948), Founder; 
CURTIS W. McGRAW, President; WILLARD 
CHEVALIER, Executive Vice-President; JOSEPH 
A. GERARDI, Secretary and Treasurer; EUGENE 
DUFFIELD, Senior Vice-President, Publications 
Division; NELSON BOND, Vice-President and 
Director of Advertising; J. E. BLACKBURN, Jr., 
Vice-President and Director of Circulation. 
Publication office, 99-129 North Broadway, 
Albany, N. Y. Editorial and Executive Offices, 
330 W. 42nd St., New York 18, N. Y. Branch 
Offices: 520 North Michigan Ave., Chicago 11; 
68 Post St., San Francisco 4; Aldwych House, 
Aldwych London, W. C. 2; Washington; Phila- 
delphia 3; Cleveland 15; Detroit 26; St. Louis 
8; Boston 16; Ationta 3; Los Angeles 13; 
Pittsburgh 22. 





Published for electrical contractors, industria! electricians, engi- 
neers, consultants, inspectors and motor shops. Covering engineering, 
installation, repair, maintenance and management, in the field of 
electrical construction and maintenance. 


49th Year— APRIL» 1950 


APRIL—at a glance 
Farm Wiring Progress 


Preventive Maintenance 
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New Tower Installation Technique 


By THOMAS G. BRISTOW-—Chemical solidification of foundation 


soil was used for floodlight towers at San Francisco's new football 
stadium. 


Wiring St. Mary’s Academy 
By BERLON C. COOPER—Electrical contractor ships switchboard ai 


express and rushes wiring tv completion to permit school reopening 
on schedule 
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How the Lightning Electric Service Company of Newark, N. J., 
set-up to give efficient service. 


Electric Radiant Heating—VI 


Glass panels provide easily adaptable sources for partial or f 
electric heating. 


Care of Industrial Tubes 
By H. J. DAILEY—Maintenance of industrial tubes related to cathode 
types. 
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PLUGIN @) BUSDUCT 


YOUR ELECTRICAL DOLLARS WILL GO MUCH FARTHER 
with Plugin @ Busduct . . . because here’s an electrical dis- 
tribution system designed to economize on everything but 
efficiency. 
By providing convenient plug-in outlets every foot of the PI @ POWER PLUGIN, the weg midget-size 

, : ugin @ Busduct of 50-amp. feeder capac- 

way, there's always a ready power source for new or present ity, is now available for equipment requiring 
equipment anywhere along the production line . . . just plug- connections for 4%2to 3 HP motors, 240 volts 
in wherever you want... no slowing down production to or less, AC or DC (71% HP maximum, with 
make needed changes . . . no expensive wiring delays. . . dual-element fuses). 
no high cost electrical maintenance . . . in fact, there’s noth- Featuring all the convenience, flexibility and 
ing much to do but plug-in and let 'er roll. economy of Plugin @ Busduct, this new Un- 


id h on : oe f £ Plugi derwriter Laboratories approved duct is 
Add up these and many more cost-cutting features o ugin made in 5-ft. and 10-ft. sections with plug-in 


@ Busduct ... and you'll agree that here is the electrical dis- outlets every 20 inches . . . additional outlets 
tribution system that makes ends meet in more ways than one. and special lengths available on special order. 
For more information about Plugin @ Busduct and 


@® Power Plugin, write for Bulletins 701 and 703... or 
talk to your @ Representative (he's listed in Sweet's). 


Frank eCdam Glectric Co. 
ST. LOUIS 13, MISSOURI 


Makers of BUSDUCT + PANELBOARDS + SWITCHBOARDS * SERVICE 
EQUIPMENT + SAFETY SWITCHES * LOAD CENTERS + QUIKHETER 
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DOUBLE BREAK CONTACTS AND STRAIGHT LINE VERTICAL 
ACTION are combined in Allis-Chalmers Air-Break Contactors 
to eliminate maintenance factors like flexible contact leads, 
turning shafts and shaft bearings. These contactors are clean 
and easy to inspect and maintain . . . accessible in compact 
attractive Type H Starters. 


CURRENT .... 
VOLTAGE .... 
HORSEPOWER 





RATED 
VOLTAGE AMPERES 


2300 400* 


up to and 34” 
5000 200* 
*Air-Break Contactor top rating limited by short circuit fuses. 


























OMPLETE CONTROL PLUS PROTECTION for your mo- 

tors in an attractive steel cabinet that is compact 

and easy to install . . . that’s the Allis-Chalmers Type H 
Starter for motors to 1500 horsepower at 5000 volts. 

When equipped with air-break contactors these compact 
starters are 34” wide for full voltage . . . only 38” wide 
for reduced voltage applications. 

You can get Type H Starters for squirrel-cage, syn- 
chronous and wound rotor motors — for full or reduced 
voltage starting . . . for reversing or dynamic braking. 
For a single starter or an entire control group, check with 
Allis-Chalmers. Call your nearby A-C representative or 
send for bulletins 14B6410 and 14B7303. 

ALLIS-CHALMERS, 930A SO. 70 ST. 
MILWAUKEE, WIS. 


A-2978 





COMPACT, RIGID CONSTRUCTION PLUS NEAT APPEARANCE... 
Enclosure of heavy gauge steel 1s welded for mgidity and 
strength. Heavy parts are supported by framework of steel 
channels and angles. Full width steel barrier separates low 
and high voltage compartments. All components are easily 
accessible behind hinged doors. 


ALLIS-CHALMERS 
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It’s easier to work 


the lach- Marked. way 





With Inch-Marked,* threadless ELECTRU- 
NITE E.M.T., there's no danger of losing 
expensive thread-cutting tools on the job. Simple, 
one-piece ELECTRUNITE Benders, end 
wrenches or pliers, and a hack saw are all 
that’s needed by an experienced electrician to 
put in a strong, rain- and concrete-tight 
ELECTRUNITE raceway installation. 


.. > 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1950 





with ELECTRUNITE 
E.M.T. 


Here’s a proved installation advantage found 
only on Republic ELECTRUNITE E.M.T. 
—the original lightweight rigid steel raceway 








for modern wiring jobs. It’s Inch-Marking— 
on every length of ELECTRUNITE E.M.T. 
in 2”, 34” and 1” sizes. 








With Inch-Marked* ELECTRUNITE E.M.T., 
workmen can measure bending and cutting 





distances in an instant without the need for 
a rule or tape. 


fet, Inch-Marking is but one of many advan- 

tages which make jobs go in easier and smoother 

with modern ELECTRUNITE E.M.T. Uni- 

formly high ductility, knurled inside surface, 

light weight and freedom from tedious thread- 

cutting all combine to make ELECTRUNITE 4 
E.M.T. the outstanding buy in the raceway field. + + 


To get the complete story about this modern yy 


code-approved material, see your nearest 
ELECTRUNITE Distributor, or write today to: 


_—_—— 


REPUBLIC STEEL CORPORATION “As accurate and easy to read as a folding 
rule,’ say workmen who have used and now 
STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO insist upon Inch-Marked* Republic ELEC- 


Export Department: Chrysler Building, New York 17, N. Y. TRUNITE E.M.T.—the raceway that was 
*Reg. U.S. Pat. Off. designed with the electrician in mind. 


LIGHTWEIGHT THREADLESS RiGctiob STEEL RACEWAY 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1950 7 






































ee —|—__-@-—— 


ALL-STEEL EQUIPMENT Inc.—s00 Kensington Ave., Aurora, Illinois 








“A BOX FOR EVERY NEED” 
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is Rocllg! 





There’s a Roebling electrical wire or cable for : 
transmission, distribution and service requirement. All of th 
made completely in Roebling plants where the most e 
niques and precision hi assure prod of the 

est quality. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Unsurpassed service 
at lowest cost with 
Roebling Paper 
Insulated Cable 


YOU NEVER WANTED ECONOMY 
MORE than you do today . . . and you'll 
get it by putting circuits underground with 
Roebling Paper Insulated Lead Encased 
Cables! No more unsightly overhead lines 
with their expensive upkeep . . . trouble- 
free service, uninterrupted and dependable, 
is yours for years on end. 


Roebling Shielded Type H is outstand- 
ing for 3-phase grounded neutral circuits 
from 13 to 33kv. It is available in single 
and multiple conductor construction, in 
regular and Compack strand (round or 
sector). Conductors are shielded with met- 
allized paper, individually insulated, pro- 
tected with perforated copper shielding 
tape, and the whole assembly served with 
a bronze binder tape and lead sheathed. 
Similar assemblies can be made to your 
special specifications. 


Your nearest Roebling office and sales 
engineer will be glad to help you select 
the right cable for top performance and 
economy. John A. Roebling’s Sons Com- 
pany, Trenton 2, New Jersey. 


ane ¥ Meo 


Te 


ROEBLING 


A CENTURY OF CONFIDENCE 
Atlanta, 934 Avon Ave. * Boston, 5) Sleeper St. * Chicago, 
5525 W. Roosevelt Road * Cincinnati, 3253 Fredonia Ave. 
*® Cleveland, 701 Si. Clair Ave., N. E. * Denver, 4801 Jack- 
son St. * Houston, 6216 Navigation Blvd. * Los Angeles, 
216 S. Alameda St. * New York, 19 Rector St. 

* Philadelphia, \2 8. Twelfth Si. * Portland, 

1032 N. W. itth Ave. *® San Francisco, 1740 

Seventeenth St. * Seattle, 900 First Avenue S 
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Protect the plant aud | 
with CROUSE-HINDS | 


bells, horns, sirens, and visual signals 


Continuous production is of vital importance in success- 
i ful plant operation. Costly shutdowns can often be 
avoided by Crouse-Hinds signals that give an instant 
warning of abnormal operating conditions or sound an 
alarm in case of fire. 


| © Ving 4 , 

4 / ty f ' gE 7 7 A wide variety of signals is necessary to meet the 

: varied conditions in industry. Crouse-Hinds offers a 
comprehensive line of signaling devices for plant pro- 
tection and communication ..... sirens, horn, bells, and 

| visual signals. Each unit is designed with individual 
characteristics that make it superior for a particular kind 
of service. There are Crouse-Hinds signals for use in 


RE AL 


\ non-hazardous locations; raintight signals for use where 

j ~iaietg exposed to the weather; explosion-proof and dust-tight 

2 signals for use in hazardous locations; signals with a low 

} volume of sound and high power signals that are ex- 
a ee tremely loud. 


You have a definite advantage in selecting signals 

| from the all-inclusive Crouse-Hinds line. It is possible 
for you to meet the requirements of every location. In 

noisy areas the character of the noise is of first im- 

. : : portance. A signal producing a sound having the 
greatest contrast to the area noise should always be 
selected. For example, a horn would not be suitable in 





CROUSE-HINDS COMPANY First in the field 





Syracuse 1, N.Y. STANDARD 
On" ieee Donen. a wo th We a Kansas City — Los Angeles ~f 
ne lia — New York — Philadelphia — — Portland. Ore. 
San Francisco— Seattle — St. Louis — ives: Albany 





pgs meg ot er melo aan Va Sul bake Cy 
CROUSE-HINDS COMPANY OF CANADA, LTD., TORONTO, ONT. - 





CONDULETS « TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . APRIL, 1950 


























ee y swierodd 


Signaling Devices 


for control of operations, and fire protection. 


surroundings where a constant hum or whine is present 
but a bell could readily be heard. A bell would be 
inadequate in surroundings where the noise is produced 


by hammering on metal but.a horn would give the re- 
quired contrast. . 


Careful consideration should also be given to the 
number of signals required. In general, much better 
coverage is obtained by even distribution of several low 
output units than by one or two high output units. On 
the other hand, a high powered unit is necessary when 


the sound must be projected a considerable distance from 
one location. 


Crouse-Hinds’ line of visual signals includes a variety 
of pilot lights and also the Visularm, a compact unit used 
to supervise manufacturing processes. The Visularm 
will automatically indicate normal and abnormal tem- 
perature, liquid level, speed, load, or any other condition 
which can be electrically coupled to the circuit. An 
independent circuit is provided in the Visularm to actu- 
ate an audible signal. 


In Crouse-Hinds’ complete line there are dozens of dif- 
ferent units from which to choose the items to meet your 
particular requirements. They are all listed in the Crouse- 
Hinds Condulet Catalog. 
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Explosion-Proof 
Siren 
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you can 6e SURE... ie irs 


Westinghouse 


thx 


Specify BUS DUCT 
for Hotels 





Rice Hotel, Houston, Texas 

Architect: Kenneth Franzbeim, Houston 

Mechanical Engineer: Reg. F. Taylor, Houston 
Electrical Contractor: Fischbach & Moore of Texas, 
Inc., Houston 

Load: 3,000 kva for power and lighting to serve 1,000 
guest rooms, ballrooms, banquet rooms, dining rooms 


Rice Hotel KEMOOLLS ad SAVES 
with Low Impedance Bus Duct 


While the basic advantage of using bus duct is to 
secure more adequate secondary power distribu- 
tion, the choice of bus duct should not stop there. 

Take the case of the installation limitations at 
the Rice Hotel, Houston. The problem: to com- 
pletely remodel and air condition from basement 
to penthouse—and without interruption of 
“business as usual”. 

The answer: Westinghouse Low Impedance Bus 
Duct. Its compact design and freedom from pro- 
truding members permitted passage in places 
where dimensions were critical. Limited space, 
because of pipe and air duct systems, ruled out 


F Westinghouse 


ordinary wiring, as well as other makes of 
bus duct. 

Ask your nearby Westinghouse representative 
to tell you all the advantages of Westinghouse 
Bus Duct, available in four popular types. Or 
write Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. J-30012 


eerto a 
.* No 


ea BUS DUCT 


HIGH POWER 
LABORATORY 


4 
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Rolling Again in 36 Hours 


THANKS TO ALLIS-CHALMERS CERTIFIED SERVICE! 


A vital press of the Detroit News 
went out of commission when a 5 hp 
inching motor, overspeeded at 20,000 

rpm, flew apart. Stecker Electric, 

an A-C Certified Service 

Shop, was called. Broken end 

bells had to be welded and 
machined to fit. The stator was 
rewound. Rotor windings were 
replaced. After completely 
testing the motor, it was back in 
service in just 36 hours! 


- DETROIT, and over 75 other cities 
covering all major industrial areas, 
you will find Allis-Chalmers Certified 
Service Shops. Make them your source 
for fast, reliable electrical repair service! 

Independently owned and operated, 


these shops have been selected for their 
experience, highly skilled workmen, com- 
plete servicing facilities, and sound busi- 
ness reputation. 

To save time, trouble and money on 
emergency or routine maintenance service 
call on your nearest Allis-Chalmers Certi- 
fied Service Shop. 


GOOD SOURCE FOR NEW MOTORS, TOO 


Remember — your local Allis-Chalmers 
Certified Service Shop or Authorized 
Dealer offers the same fast, dependable de- 
livery on new motors—plus matching con- 
trol from one to 200 hp. For service or 
new equipment, count on Allis-Chalmers. 
ALLIS-CHALMERS, 930A SO. 70 ST. 
MILWAUKEE, WIS. 


Texrope and Vari-Pitch ate Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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Applied... 
Serviced . +6 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


CONTROL — Manvel, 
mognetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
oll sizes ond sections, 
stondord and Vari- 
Pitch sheoves, speed 
changers. 


PUMPS — Integral 
motor ond coupled 
types from ¥% in. 
to 72 in. dischorge 








DEPENDABLE 
Pr 


otection 


Steel and Mica, with P-G design, create a resistor really 
able to protect electrical equipment, especially, where 
service requirements are severe. 


P-G Steel Grid Resistors are sturdy, light in weight, and 
consistently dependable. 


These resistors maintain unusually constant resistance values 
regardless of temperature or age. 


Where “‘trouble-free’’ resistor service is essential... you 
can safely specify P-G. 


BULLETIN No. 500C 


Gives detailed information ... Copy on request. 


THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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SWEEPING THE COUNTRY 


A completely new method of 
dust removal for masonry drills! 


The New Gili * 


VWESTUAL 


Masonry Drill 


. . . is setting amazing sales and 


—the most 
performance records everywhere 


revolutionary 
masonry drill 
ever designed! 


“IT’S A SENSATION—we can’t keep up with the 
demand!” That’s the report from all over the country 
about the astounding, new Carboloy “Live-Spiral’’ 
Masonry Dril 


Once you’ve seen this “‘Live-Spiral’’ Drill in action, 
you'll say “‘wrap it up’. And here’s why: 


A new principle lifts out the dust—permits continuous 

drilling—faster, easier, cleaner, deeper. The secret— 
a unique spiral wire, permanently attached at both 

=> the drill, cleans the hole as it is drilled at any 
epth. 


There is no packing of dust, no lifting out of the drill 
for a new start—the “‘Live-Spiral’”’ ow goes “ the way yi in: + Speidas 2 otha, 
without stalling. The cutting tip of Carboloy Cemented ° 
Carbide—the hardest metal made by man—bites into Tats ey ee <i 

any masonry, the tougher the better. og 8 Sones Crete es # ¢ 
NOW—LOOK AT THIS! This revolutionary drill, 


neatly packaged in a transparent plastic tube, is yours 
at no increase in price! 














Get the full story on this drill. Fill 
out the attached coupon; send it in 
today. 


CARBOLOY COMPANY, INC. 
11175 E. 8 Mile Street, Detroit 32, Michigan 
“Carboloy” and “Live-Spiral” are trademarks of Carboloy Company, Inc. 
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Ordinary carbide masonry drills will 
drill to depth about 3 diameters of 
tip before loading up with tightly 
packed dust that stalls drilling 
action. 


MAIL THIS COUPON TODAY! 


Carboloy Company, Inc. 


New Carboloy “Live-Spiral” Drill 
with Carboloy tip goes all the way 
without packing, cleans dust from 
hole, drills continuously. . . faster, 
easier, cleaner, deeper, 


epee a 


11175 E. 8 Mile Street, Detroit 32, Michigan 


Please rush me complete information and prices on your revolu- 


tionary, new Carboloy 


Nome___ 


“Live-Spiral” 


Masonry Drill. 








Address__ 


Cy 


Le eee eee ae ee SD a 
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Due to exclusive design and construction (Patent 
applied for), accurate alignment of knife blades 
is maintained automatically in the new 
Economy “DE-LAY” Renewable Fuses.* 


Unlike other Fuses, the Economy knife-blade assembly 


seats only at the lower end (A) which enters the cartridge tube last. 


The upper end (B) is a threaded plug member which acts like 
a Float—compensating for any dimensional changes and 
preventing any pressure developing on the knife blades—thus 
eliminating the chief cause of knife-blade misalignment. 


That is why Knife Blades in Economy 
“DE-LAY” Fuses are in perfect alignment. 








Specify Economy “DE-LAY” Fuses to eliminate the major cause of 


poor contact, and insure long life to the fuse cartridge. 


Your Electrical Wholesaler has the new Economy 
“DE-LAY” Fuses and Renewal Links in Stock. 


*Give maximum protection in 
the 135 to 200% overload ranges 
where most “blows” occur. 


You are invited to write for the New Economy Catalog 


ub NOMY FUSE AND MFG. CO., 2717 creenvicw ave, chicaco 14, iLLINois servsseranves ey 
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CALL YOUR 
CENTRAL CONDUIT 
DISTRIBUTOR 
WHEN YOU NEED... 


/ HELPING 


HAND 


You'll find that your Central Conduit Distributor 
is always ready to give you a helping hand. He's built 
an organization that has a reputation for service and 
he’s determined to keep it that way. 


You'll find, too, that your Central Conduit Distributor 
offers a wide selection of fine products. Take Central 
Conduit, for example. There are three types to choose 
from .. . Cenlaco, Central White and Central Black. 
Each type measures up to the high standards that have 
made the name Spang famous for quality. 


Whenever you need a helping hand, call your Central 
Conduit Distributor. You'll like all the products he has 
for sale and his way of doing business. 





CENLACO (HOT DIPPED 


| CENLACO @ hot dipped galvanized and lacquered finish, inside and out. 


SPANG-CHALFANT MU cexveac waite (USD) sacs Qo 


Division of The National Supply Company 
General Sales Office: Grant Building, Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 





CENTRAL WHITE electro-gaivanized outside and black enometed inside. 


CENTRAL BLACK permanent, beked-on black enamel finish, inside and ovt. 
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joins the 
feYoImokoi=-Meods 
smart-looking 


Litecontrol Fixtures 


Smart in Appearance! Flowing of line and graceful, this new slimline 
fixture by Litecontrol is ideal for good-looking installations in score, office, library, 
showroom or school. And so flexible... in lengths, in mounting . . . that it easily 
fits any room or ceiling height. 


One Man Relamping! Because it’s designed for easier maintenance, cleaning and relamp- 
ing can be done from the top. However, when required, baffle assembly is easily released by 
means of the self-retaining catches. Whichever way seems best, one man can do the job. 


Built to Last! Like all Litecontrol fixtures, this new slimline 
unit has all those features that spell longer life. It’s made of electro- 
plated, zinc-coated steel, Bonderized for paint adherence and rust 
protection. And it’s finished with an electrostatically-sprayed and 
baked coat that means unusually high light reflectance 


Easy to Install! just locate fixture body against stem or bracket weld bolt and secure. 
Wire, lamp, and slip baffle assembly into place. Simple, two-piece construction speeds the PRZ 
7 LS 


entire assembly job 





Efficient Design! Efficiency is excellent, for lamps are optically positioned with respect to high-reflectance, 
wide-radius side rails. Baffles offer minimum resistance to light passage yet ensure that desirable 35°-25° cut-off. 


UE 





t 
OL 40 LITECONTROL 
CALM LET 


KEEP UPKEEP DOWN 


Available for 2-8’ slimline lamps (26628), 2.4’ slimline lamps (26624), and LITECONTROL CORPORATION, 36 Pleasant St., Watertown 72, Mass. 
for 2-4 Bipin lomps (24624). Use long pendants or short — single or double 
—or the special closeup ceiling bracket 


DESIGNERS. ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING 
EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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MAKING A TOUGH CABLE 


A lf 


... That’s what the “Cured-In-Lead” 
Bs procks is doing for every TIREX portable 
Stripping off cable — adding extra wearability to their 
the lead sheath Selenium Neoprene Armor to assure long, 
after a Tirex Cable trouble-free service under the most severe 
has been operating conditions, 
“Cured-In-Lead” / HERE'S HOW IT’S DONE 
Before jacket vulcanization the cable is 
gin through a lead press which forms a lead 
“pipe” snugly around the jacket. During vulcan- 
ization this pipe firmly holds the cable, prevent- 
ing any distortion of the jacket while it is still 
soft and pliable and assuring maximum density. 
When vulcanization is completed the lead is 
stripped off leaving an extra-tough jacket that 
needs no additional protection. 


HERE’S WHAT IT DOES 

It produces a jacket that is unexcelled 
for effective resistance to abrasion and rough 
handling... provides it with a smooth outer 
surface which slides easily around obstructions 
without cutting or tearing... maintains uniform 
diameter, assuring easy and compact reeling or 
coiling ... furnishes the means for positive iden- 
tification of the size, type, number of conductors, 
and operating voltage of each cable as markings 
inside the lead pipe can be transferred to the 
jacket during vulcanization. 

All TIREX Cables, and TIREX Cords too, 
are cured in lead. They are made in sizes and 
types to meet the requirements of all portable 
electric equipment. For a complete description 
of the “‘plus values” they provide, write us today 
for Folder 993. 


i“ 





SIMPLEX-TIREX 





SIMPLEX WIRE & CABLE CO. 
79 Sidney Street 
Cambridge 39, Mass. 
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(ANY TIME NOW!) 


Get set now...for 
MILE) TIRED]... Ceeking season sales 


MAKE EXTRA PROFIT WITH SANGAMO TIMERS 
ideal for attic, window, and 
ventilating fan control! 


Here's a “natural” for cooling season sales... tie in 

a Sangamo Interval Timer with every attic, window, or 
ventilating fan installation you make. Sell your 

customers freedom from the bother of turning units off 
manually — from the needless expense of letting units run 
all night — sell them the economical convenience of 
automatic control! 

Easy-to-sell Sangamo Timers are designed and built by 
experts in automatic time control... are fully guaranteed 


.. and they're priced right, too! 


Catalog No. LOLOA gives full information. 


Small in Size... but BIG in Quality 


Sangamo Interval Timers offer high accuracy at low made, The operating range covers any period from 15 
cost. They provide an automatic OFF operation follow- minutes to 12 hours. 

ing an elapsed ON interval which is manually preset The Type=T Timer, for wired-in construction, may be 
for each operation. The lly quiet, low-speed either wall or switch box mounted, and is rated at 15 
motor operates only after the manual setting has been 








Type 1d Poitable Timer AOTC 


ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 
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nail down the job with 
(Lush matic. Electri-Centers 


Get the jump on every job by stocking minimum 
supplies of flexible Pushmatic Electri-Centers 





By stocking a small supply of basic Electri-Centers several boxes of flexible, interchangeable Push- 
ond fronts plus . . . matics, supplied from your local Distributor, you can 
make immediate delivery. 


When you have a rush job, simply pick out the cor- 
rect basic Electri-Center and hook Pushmatics of the 
desired ratings and types on the mounting rib and 
connect them to bus bars with a screw driver. 


Your Electri-Center is ready for installation! No time 
4 wasted tracking down supplies! When time counts— 
you're prepared for any Panelboard job with a 
small supply of flexible Pushmatic Electri-Centers! 


There’s a Pushmatic to meet every load condition: 
THERMAL ONLY, THERMAL-MAGNETIC, and 
THERMAL-MAGNETIC with exclusive AMBIENT PUSH—It’s ON! 
COMPENSATING FEATURES. All are identical in 
J ' 

size and contour, in ratings of 15, 20, 30, 40 and 50 PUSH—It’s OFF! 
amperes, 1 pole, 120 V., or 2 poles, 120-240 V., AC. PUSH—It’s ON again! 
All are interchangeable for rating and type. 

See your local BullDog Distributor today. He’ll be 
glad to show you how a minimum supply of Pushmatic 
Electri-Centers will meet every specification and give 


you the jump on every job. 
BULLDOG ELECTRIC PRODUCTS COMPANY ¢-%) B U L L ie) 7) G 


DETROIT 32, MICHIGAN «+ FIELD OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD., TORONTO HEADQUARTERS FOR ELECTRICAL DISTRIBUTION 


Push-button switch with automatic 
protection for electric circuits 
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now ALL GUTH 





& LIGHT AT THE FLICK OF THE SWITCH # NO STARTERS 


Here's the biggest fluorescent news in years: you can now use the new 

4-ft., 425 ma. T-12 Slimline Lamps in every fixture of the entire GUTH fluorescent 
line. And the 4-ft. Slimline is efficient! Same lumen output per foot as 
the 8-ft. Slimline. 


Now you have your choice: 


the 4-ft. Slimline 

the 8-ft. Slimline 
standard 40-W lamps 
standard 85-W lamps 


in GUTH fluorescent fixtures. 


J 


L < \\ JA \ 
. \ 


— 


FUTURLITER* MAZELITE* CADET* ARISTOLITE* 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . APRIL, 1950 





rHATURES 


a EASY TO HANDLE 


For full details, 


call your nearest GUTH resident engineer or write 


YOUR TEAMMATE 
IN 


LIGHTING 


ee —S€S S == 
i —— THE EDWIN F. GUTH COMPANY / ST. LOUIS 3, MISSOURI 
Se 
Sendo. > i-~ Lightinrg france 1g O2 
TRUCOLITE * ‘ ‘ 
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READ WHAT 
USERS SAY 
ABOUT 


G.E.’s New All: 
ating Varn 


Insul 


J. L. Hughes, 
Company, 


owner of the J. L. 
Columbus, Ohio, says: 


Hughes Electric 


“We have found from test and practical experience 
that General Electric general-purpose varnish 9574 is 
tops for our work.” 


J. Lindborg, owner of AAA Electric Motor Service, 
Atlanta, Ga., says: 

“Our experience has been that this varnish is as good as 
G.E. claims. It gives a good coat on every type of wire, 
bakes easily and dries to a tough coating that stands up 
perfectly in service.” 


Guy W. Probst, owner of Lockhaven Electric Repair 
Co., Lockhaven, Pa., says: 

“T find that I only use about half as much 1201 
Glyptal as a cover coat on 9574 as I had to use over the 
varnish I had been using, and I get higher gloss and 
better bonding.” * a 


Here's A Bulletin You Should Have! If you haven’t 
yet tried G-E 9574 
Distributor, 
K3, 


pany, 


get in touch with your local G-E 
or write for our new bulletin to Section 
General 
Massachusetts. 


Chemical Department, Electric Com- 


Pittsfield, 


Goa, he can pal your confidonce ta 


GENERAL @@ ELECTRIC 
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i G-E 9574 


These statements indicate 
the success of the new G-E 
9574. If you are looking for 
an insulating varnish which 
bakes at low temperatures, 
penetrates deep coils easily, 
and requires no_ special 
thinner, investigate G-E 
9574. 


*G-E 9574 gives excellent results on 
all types of coils except extra-high- 
speed armatures. It is one of G.E.’s 
com plete line of electrical insulating 
materials, including wedges, ad- 
hesives, cements, compounds, cords 
and twines, sleevring, wire enamels, 
mica, papers and fibers, permafils, 
tapes, tubing, varnished cloths, and 


varnishes. 





Cutler-Hammer Type NMO 


BREAKERPAN 


1] 


with tre Plug-in MULTI-BREAKERS f 


TRADE MARK 


sa stelvepthc pond 
Ow'the ob- “Fovthy jb 


/. Select Multi-Breaker units required by job. 





ES Assemble units to panel by “plugging in”. 


O matter what the job calls for when 

you get there, you are all set when 
you have a Cutler-Hammer Type NMO 
Breakerpanel. No matter what circuit load 
changes may be required if you are called 
back later on, you are ready if you have 
installed a Cutler-Hammer Type NMO 
Breakerpanel. For you make up these dis- 
tribution centers with the Multi-Breaker 
Plug-Ins right on the job for the job. No 
guesswork. No mistakes. The Multi-Breaker 
units you select to serve your circuits just 
plug into place. Where you want a 15 am- 
pere breaker, you plug in a unit containing 
the exact number of 15 ampere single pole 
breakers required up to four. These four 
pole units are available in 17 different cir- 
cuit combinations making it possible to 


__ 


CUTLER’ HAMMER 
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obtain the exact quantity and rating of 
branch circuits with a minimum of effort. 

Wiring these Type NMO Multi-Breaker 
units is also a cinch. You can wire them 
right in your hands before you plug them 
in...or you can simply swing them out 
for wiring as shown, using one of the posi- 
tive-pressure contact jaws turning on the 
silvered bus bar as a hinge. And despite the 
small size of these Breakerpanels that bet- 
ter utilize wall and column space, you get 
much more gutter space (5\4" in the 15° 
box) with more circuits. The narrow column 
type actually has double the number of cir- 
cuits previously available in cabinets of 
similar height. 

Cutler-Hammer Type NMO “Plug-In” 
Breakerpanels are now offered in sizes with 
from 8 to 42 single pole branch circuits in 
increments of 2. They are available in 
120/240 Volts a.c., with 50, 100 and 200 
ampere mains (lugs or circuit breaker) with 
15, 20 and 30 ampere single and double- 
pole branch circuits; also, 40 and 50 ampere 
double-pole branch circuits each of which 
however, occupies the same space as four 
single pole 15 ampere breakers. Multi- 
Breaker units are of the thermal-magnetic 
type that provide a lag on harmless over- 


3. Wire them. 


4. Plug them in place again. 


loads but instant trip on shorts. 

Beyond any doubt, this is the finest pro- 
tection, the easiest to install, the most 
flexible, the most compact, and the most 
modern it is possible to obtain where a large 
number of branch circuits must be served, 
as in commercial and industrial buildings, 
hotels, schools, hospitals, large homes, etc. 
CUTLER-HAMMER, Inc., 1306 St. Paul 
Avenue, Mil kee 1, Wi 
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SPOT 


YOUR POWER 


ET MORE PRODUCTION out of every dollar you spend on 

electric power . . . put dry-type transformers at load 
centers. Here's what happens: (1) Shorter secondary runs 
reduce lost power in the line. (2) Better regulation improves 
output. For example, a 10% correction in voltage gives you 
30% more illumination, 20% more motor torque, 22% higher 
thermal efficiency! 


EASY MOUNTING RIGHT AT LOAD 
GIVES YOU MAXIMUM SAVINGS! 


And the closer you Locate these transformers to the load the 
greater your savings will be. That's why the flexibility of 
locating Allis-Chalmers “dry-types” is an important advantage. 
You spot them right at the load center. No fireproof vaults 
pine 


Transformers stocked country-wide in popular ratings. 
Get bulletin 61B6382A from your A-C sales office. A-3024 


ALLIS-CHALMERS, 930A SO. 70 ST. 
MILWAUKEE, WIS. 


RIGHT ON THE EQUIPMENT IT SERVES! . . . on machines, 


presses, electric ovens, electronic heaters, etc. Relocation of 
— or shifting loads is no problem — versatile Allis- 
Chalmers “‘dry-types’” are easily relocated to follow the load. 


ON WALLS, RIGHT NEXT TO LOAD! Hookup is easy with 
roomy terminal compartments, accessible through removable 
front and bottom plates on 10 kva and below single phase, 
and 25 kva and below 3 phase. On 15 and 25 kva single 
phase, connections made by removing top cover. 


ON POSTS OR PLATFORMS! You make connections fast 


with solderless clamp connectors on units 15 kva and up sin- 
gle phase, 37 kva and up 3-phase. Terminals immediately 
accessible by removal of clamped top cover. 


ALLIS-CHALMERS © 
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SOLVE IT WITH 


HAZARD WATERTITE! 


Hazard Watertite offers you a long-lived insulation with 
high dielectric strength that’s effectively impervious to 
moisture. It’s tough, elastic and free stripping. In wet 
locations, Hazard Watertite speeds and simplifies instal- 
lation as no protective lead sheath with costly, time- 
consuming joints and terminals is needed. Since its earli- 
est development as Submarine insulation for non-metallic 
sheathed underground cables, Watertite has a history of 
over 20 years in trouble-free service. Approved under 
NEC as Type RW for use in wet locations without 
metallic sheath, or Type RH for use at a maximum con- 
ductor temperature of 75C, 


HAZARD KEYSTONE! 


Hazard Keystone, field-proved over the past 50 years, is 
an oil-base insulation for high-voltage installation. It 
combines in one compound — resistance to ozone, corona, 
moisture, heat, sunlight, mildew, acids and chemicals. 
Your assurance of long, trouble-free service from aerial, 
underground or interior cable installations with Hazard 
Keystone insulation is backed by its long, successful ser- 
vice record as well as thorough factory testing which 
includes both a-c and d-c tests for service over 5000 volts. 


wu 
wre 
i an el 





e 


YOUR ANSWER IS 


HAZARD PERFORMITE! 


Specially developed to withstand the deteriorating effects 
of heat on insulation, Hazard Performite gives you an 
ideal answer to this difficult installation problem. Since 
1931, this Hazard insulation has been used extensively 
for all kinds of general interior circuits, branch feeders, 
portable cables, municipal cables and other special instal- 
lations demanding Jong, trouble-free service life and 
exceptional heat resistance. Performite is long-aging, 
non-corrosive, free-stripping, mechanically and electri- 
cally stable. Approved under NEC as Type RH for use 
at a maximum conductor temperature of 75C. 


There’s a Preferred Hazard Insulation for Every Job 


For full information about Hazard Watertite insulation 
write for Bulletin H-422; H-403A gives all the facts about 
Keystone and H-431 about Performite or ask your Hazard 
representative. Hazard Insulated Wire Works, Division 
of The Okonite Company, Wilkes-Barre, Pa. 
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Steel City Electric Company Offers You... 
*. Not Merely a fo Sp Switch Box 
Not Merely an €2> Outlet Box 


Not Merely a few 2/@)i.| Covers 
Not Merely an easy to make SS Fitting 


ay 6 


A COMPLETE LINE 


BOXES, COVERS and FITTINGS 
that meet 


Everywiring requirement 


nd see 
Every item is backed by a reputable 
concern with almost 50 years of 


manufacturing experience. \ MEETING CONTRACTORs’ NEEDs 


that is Why green. cat LEADS . 


STEEL CITY ELECTRIC COMPANY 


‘aad Yas 
1207 COLUMBUS AVENUE, CPR) PITTSBURGH (12), PENNA. 
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you can 6 SURE.. 1 is 


Westinghouse 


Don't be a FIXTU RE/PICKER: 
<D 


This “character” looks worried. He’s cate 
ing lighting fixtures. But he won’t find the 
answer in a magazine cutout. 

What’s more, there is no single “cure-all” 
lighting fixture. You know that, of course, but 
how many others do? Each luminaire has a 
different purpose—a different application— 
and a different economy depending on specific 
conditions. 

Analyzing these conditions takes an expert. 
You need the services of a lighting engineer. 

Whether you plan lighting, buy lighting, or 
install lighting, the services of a Westinghouse 


Lighting Engineer are available to you. -04281 
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“We Saved Valuable Space... 
and reduced the cost of a new 
panelboard . . . when we installed 
400 amp. Fusetron dual-element 
Fuses instead of 600 amp. 


ordinary fuses.” 


FUSETRON FUSES 


GIVE 10 POINT 
PROTECTION 


TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 


“After we were awarded the contract 
for electrical work in a new ice plant, 
we discovered that the power distribu- 
tion panel was far too large for the 
space allotted to it. This panel was to 
accommodate two 60 horsepower mo- 
tors, plus several smaller ones. 


“There was only one convenient lo- 
cation, so we refigured the panel size 
based on using Fusetron Dual-Element 
Fuses. We reduced the panel sections for 
the 60 H.P. motors from 600 amp. fuses 
to 400 amp. Fusetron fuses and reduced 
the sizes for the other motors in propor- 
tion. 


“The panel fitted the space easily. In 
addition to saving the necessary space, 
the cost of the panel was reduced con- 
siderably.” 


* 


E. Ao. Brown, Vice President 
Sanborn Electric Company 
Indianapolis, Indiana 


Protect against short-circuits. 


Protect against needless blows caused by 
harmless overloads. 


Protect against needless blows caused by 
excessive heating — lesser resistance 
results in much cooler operation. 


Provide thermal protection — for panels 
and switches against damage from heating 
due to poor contact. 


Protect motors against burnout from over 
loading. 


Protect motors against burnout due to 
single phasing. 

Give DOUBLE burnout protection to 
large motors — without extra cost. 

Make protection of small motors simple 
and inexpensive. 


Protect against waste of space and money 
— permit use of proper size switches and 
panels. 


Protect coils, transformers and solenoids 
against burnout. 
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— Fusetronetuses 


Give All-Purpose Protection 


because eee The fuse link element opens on 
short-circuit — the thermal cutout 
element protects on overloads — the 
result, a fuse with tremendous time- 
lag and much less electrical resistance. 

They have the same degree of 
Underwriters’ Laboratories approval 
for both motor-running and circuit 
protection as the most expensive 
devices made. 

Made to the same dimensions as 
ordinary fuses — fit all standard fuse 
holders. 

Obtainable in all sizes from 1/10 to 
600 ampere, both 250 and 600 volt 
types. Also in plug types for 125 volt 
circuits. 

Their cost is surprisingly low. 


DON’T RISK LOSSES 


One needless shutdown... 


One lost motor... 
One destroyed switch or panel... 


May cost you far more than re- 
placing every ordinary fuse with 
a FUSETRON dval-element fuse 


MAIL THE COUPON NOW for complete 
information about Fusetron Fuses and 


their 10 point all-purpose protection 


Bussmann Mfg. Co., University at Jefferson 
St. Lovis 7, Mo. (Division of McGraw Electric Co.) 
FUSETRON is a trade mark of the Please send me complete facts about FUSETRON Dual-Element 
Bussmann Mfg. Co., Division of FUSES. 
McGraw Electric Co. 
Name 


Title 
Company 
Address 


City & Zone : —~...-——State......ECM 4-50 
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A COMPLETE Source for Signaling, 
Communication and Protective Equipment 


You save time, temper and money by eliminating @ AUDIBLE SIGNALS 
purchasing, delivery, transportation and inventory Bells, Buzzers, Chimes (Non- 
Electric), Sirens, Horns 


@ ANNUNCIATORS 

@ PUSH BUTTONS 

@ TRANSFORMERS 

@ BURGLAR ALARM DEVICES 
@ FIRE ALARM SYSTEMS 

@ INTERCOM TELEPHONES 


for tested equipment, designed for long, trouble- @ APARTMENT MAIL BOXES 
free service. TELEPHONE, BELL SYSTEMS 


@ CLOCK & PROGRAM SYSTEMS 
@ HOSPITAL SIGNALING 
Auth Line. 


SYSTEMS 
y NCE Te 
MANUFACTURERS OF % 95 
Electrical Signaling, Communica 


ior Housing, Hospitals” Schacts AUTH ELECTRIC COMPANY, INC. 


a See oe ey 34-20 45TH ST.. LONG ISLAND CITY 1, NEW YORK 


headaches — and you give your customers faster, 
more complete service — when you can get a com- 
plete line of signaling, communication and protect- 
ive devices and equipment from one reliable source. 
Auth is such a reliable central source, and has been 


since 1892. Over 58 years the word of AU THority 


Write today for new catalog describing the whole 
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TRI/CLAD MOTORS 


will run safely without relubrica- 


tion for as long as any general- 


purpose motor you can buy— 


and if the application makes re- 


lubrication a must, you can grease 


production 


GENERAL @® ELECTRIC 





TR/ CLAD MmoOTORS will run 
safely without relubrication for 
as long as any general-purpose 
motor you can buy— 


Tri-Clad extra lubrication “protection” can save 
you money because: 


1. Tri-Clad’s oversize grease reservoir and the 
heaviest standard-service bearings mean you do 
not have to bother with greasing between motor 
check-ups. 


2. When relubrication is needed on those tough 
applications, you can grease a Tri-Clad without 
1] EXTRA BEARING PROTECTION — Tri-Clad gives you extra interrupting production-line operations. 

bearing protection b heaviest standard-service bearings eae . 

are carefully selected to withstand severe loads for long periods. rri-Clads are grease-gun easy to lubricate on 
the job. Moreover, a Tri-Clad motor will run safely 
where an ordinary motor would fail. Chances 
are you'll be spared the cost of a “special” motor. 








YOU BE THE JUDGE! The best way to prove to yourself 
that Tri-Clad gives you the most for your motor 
dollar is to contact your local G-E office. Tri-Clad 
stocks are complete. Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


EXTRA GREASE — Four times the ordinary amount of yrease is 
packed into the large Tri-Clad grease reservoir. Since bearing 
life depends on grease, this means that Tri-Clad motors will 
run safely for years —for as long as any general-purpose 
motor you can buy. 


marer BERK? 
£FTP3 
hese 


SEALED-IN BEARINGS — Bearings and grease are completely PRESSURE-RELIEF GREASING — An efficient system of pressure- 

sealed in a cast housing with long running seals for extra relief lubrication (with standard fittings) enables a Tri-Clad 

protection from dirt, dust, and lubricant leakage. motor to be quickly and easily greased on the job when and 
if it's needed. 
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Repair Electrical Appliances and Utilities 


THE NEW MODEL 50 


UTILITY TESTER 


A NEW KIND OF INSTRUMENT FOR TESTING ALL 
ELECTRICAL CIRCUITS AND APPLIANCES SUCH AS— 


@ RANGES @ VACUUM CLEANERS 

© SHAVERS @ AIR CONDITIONERS 

@ HEATERS @ REFRIGERATORS 

@ IRONERS @ SUN LAMPS 

@ WASHERS e@ TOASTERS 

e FANS ®@ WASHING MACHINES 
and MOTORS 


versal, squirrel cage, induction, in fact every 


[ ALL MOTORS-—single phase, multi-phase, ey | 
type of motor from fractional H.P. to 2 H.P. 


THE MODEL 50 UTILITY TESTER: 


Will measure the actual current consumption of any appliance or 
utility either A.C. or D.C. and will measure it while the unit is in 
operation. The reading will be direct in amperes. The appliance or 
utility may be plugged directly into the front panel receptacle. A special 
pair of insulated clip-end leads is included for motors, etc. 


Will measure the actual voltage and indicate whether the current is 
A.C. or D.C. and if the frequency is 25 cycles or 60 cycles. 


Incorporates a sensitive direct-reading resistance range which will 
accurately measure all resistance commonly usd in electrical appli- 





ances, motors, etc. This range will enable continuity checks and J 


tests for shorts and opens. 


ill indicate excessive leakage between a motor and a line up to 
Will ind leak b dal to 10 
Megohms. 
Compact—Measures 3%" x 5%” x 24%" Will indicate when a three-phase motor is running erratically due to 
° Wil : ; 4 a “blown” fuse. 
ill test condensers for both opens and shorts. . 

ew 4 . : Will test Thermostats under actual working conditions. 
ill accurately check and locate the exact cause of failure in 3 way 

heat control switches Is the ideal trouble-shooter as it will instantly locate opens, shorts 
© Will check field coils for opens and shorts. and grounds 
© Will indicate when one side of an appliance or motor connected to Will test all bulbs, radio tube filaments, pilot light lamps, all fuses 

the line under test is “grounded.” including cartridge, screw, etc., fluorescent bulbs, etc. 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER—NO C. 0. D. 














GENERAL ELECTRONIC DISTRIBUTING CO. 
98 PARK PLACE, NEW YORK 7, N. Y. 


Please rush one Model 50 Utility Tester. I will either remit $13.90 
after a 10-day trial or return the instrument via Parcel Post. 


TRY BEFORE YOU BUY! Yes, you need send a EC-a15 


no money with order or pay anything on delivery. 

Simply fill out this order form and mail it today. Try 
the Model 50 for 10 days. If completely satisfied, remit 
$13.90. If not, return the instrument—no explanation 
necessary. Name 


The Model 50 Utility Address . SO ee ee Pre oN 
Tester comes housed in City e Beret a 
a round cornered molded 

bakelite case. Complete FREE PREMIUM!! 


with all test leads and 7 k here if you include $13.90 payment with order, In return for saving due 
. 5 > » bookkeeping, we will include a set of 6 assorted key chains with your Model 
operating instructions— 





7 If the Model 50 does net meet with your wholehearted approval after a 10-day 
only fae trial, return it for full immediate refund of $13.90—keep the premium for your trouble. 
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VISIBILITY UNLI 






































PLEXIGLAS 


QUALITY 


LIGHTING 


A Lighting Fixture As Big As The Room. Pvexictas diffusing 
panels in control room of Philadelphia Electric Company generating 
station. Large sections of white translucent PLExictas, installed 
wall-to-wall below cold cathode tubes, give excellent glare- 
free illumination 


Three things happen when you install PLExIcLas 
Lighting Fixtures:— 

Glare and eyestrain take a permanent holiday. 

Personnel efficiency and morale go kiting. 

Lighting maintenance tumbles to a new low. 
White translucent PLexic as diffuses light so com- 
pletely that glare simply vanishes. Brightness ratios 
are remarkably low, yet minimum absorption and 
maximum transmission of light give full, even illumi- 
nation throughout any room. Maintenance costs are 
negligible because PLEXIGLAs is light, strong, shatter- 
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No Glare—No Shadows. Installed by Texas Electric Service Co., Fort Worth, in their own sales office, this wall-to-wall luminous 
ceiling gives glare-free, completely diffused illumination throughout the room. Footcandle reading is 99, with diffusing panels— 
110 without panels. This remarkable efficiency is possible only because white translucent PiexicLas absorbs no light. 
Corrugations run in opposite directions in adjoining panels, providing an interesting decorative pattern. Lighted by 66 T12 
Slimlines operated at 425 ma and 107 T8 Slimlines operated at 200 ma. 


resistant—proof against discoloration from fluores- 
cent lighting. 


Because PLEXIGLAS weighs less than half as much as 
glass, it’s easy to install—even in large sections for 
wall-to-wall luminous ceilings. And because PLEXIGLAS 
is easily cut, shaped, machined and fabricated, it 
adapts readily to coffer, cove or trough lighting, com- 
pletely enclosed units, wall or overhead lighting of all 
kinds. For full details of PLExicLAs Quality Lighting 
in banks, stores, drafting rooms and classrooms, send 
for free literature today. There’s no obligation. 


WRITE FOR THIS FREE LITERATURE TODAY... = 
and ask any questions you wish about PLEXIGLAS acrylic 
plastic for lighting Sy/ 


DS 
Prexictas is a trade-mark, Reg. U.S. Pat. Off. and in principal foreign countries al 


CHEMICALS rR FOR INDUSTRY 


Canadian 
Distributor 
ROHM & HAAS | *.::. 
& Plastics, 
Lid., 282 St. 


COMPANY a 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 





You can’t buy 


Better fittings 


or ones that 
cost less 
to use 


O 


Cross Section 
Showing 
indentations. 





Quicker to use and neater in appearance, Briegel All-Steel 
Indenter Fittings not only make stronger connections but also 
make each job more profitable to the contractor and satisfactory 
to his customers. 


Two Easy Squeezes and they’re set to stay. It is only natural that 
the Briegel All-Steel Indenter Fittings are the most widely used 
E.M.T. connectors and couplings. Contractors the world over 
recognize their cost cutting qualities and the fact that they make 
each wiring job neater, stronger and better. 


All B-M Fittings Carry the 
Underwriters Seal of Approval 


METHOD DISTRIBUTED BY 
The M. B. Austin Co., Northbrook, Ill.; Clayton 
TOOL Mark & Co., Evanston, Ill.; Clifton Conduit Co., 
. Jersey City, N. J.; General Electric Co., Bridge- 
port, Conn.; The Steelduct Co., Y gst , Ohio; 
C0. Enameled Metals, Pittsburgh, Penn.; Kondu Mfg. 


Co., itd., Preston, Ont. 





GALVA, * ILLINOIS 
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N OW. eean ALL-NEW Type A Safety Switch 
for modern high-capacity distribution systems... 


TRUMBULL’S 


it | i l] it 
4G Sid 
Z F . i , | 


Hicu Capacity ENTERRUPTER 





Unusually high interrupting capacity .. .“‘circuit-break- 
er” action breaks heavy loads quickly, safely. Extremely 
high momentary current capacity . . . withstands heavy 
short circuits without damage. 30-, 60-, 100-ampere sizes. 


Here’s How... 


HCl ‘s “Circuit-Breaker” Action Works CHECK THESE ADDITIONAL SPACE- 


/SAVING, TROUBLE-PREVENTING, 
LIFE-LENGTHENING FEATURES 


Center-front operation permits close 
ganging. 

Front fusing allows compact box, yet 
gives ample wiring space. 

No exposed live parts when switch is 
OFF and door is open. ? 

Handle interlock. 

Clear ON and OFF markings both in- 
side and outside. 

No dead center—roller-cam action (mul- 
tiplying linkage design with powerful 
tionary contacts. Heavy line is current. | spring) throws switch to full OFF and ON. 

Poles are self-contained switching units 
for easy replacement. 

Silver-plated current-carrying parts 
prevent oxidation . . . give low-resistance 
contact. 

Insulating parts made of linen mela- 
mene, light, strong, arc-resisting. 

Enclosed operating mechanism (on 60- 
and 100-amp. sizes) prevents wire chafing. 
Interior removable for wiring ease. 

Underwriters’ approval throughout. 

2. Sliding contact being withdrawn. The 3. Contact fully withdrawn. Trumbull’s For more information about Trumbull’s 
all-new HCI Safety Switch, write for your 
free copy of Bulletin TEC-10 today. THE 
TRUMBULL ELECTRIC MANUFACTURING 
and cool them. COMPANY, Plainville, Connecticut. 

















ome BALE ome 


1. Switch closed. Spring-loaded sliding 
contact (A) fully inserted between sta- 























two arcs repel each other, are drawn unique “‘Circuit-Breaker’ action has ef- 
against grid pins (B) and (C), which break fectively extinguished the arcs. 


Men Who Obserce the Best Electrical Practice Make It a Practice to Use 


TRUMBULL (T) ELECTRIC 


TRUMBULL’S TRAINLOAD OF NEW PRODUCTS 
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IT’S WAGNER 








Wagner Totally-enclosed Motors characteristics that add cuihe and as 


ability to Wagner type CP Motors. 


best for really dirty jobs! 


Wagner totally-enclosed fan-cooled motors are designed for a 

particular purpose—to operate efficiently and safely under con- 

ditions that would quickly damage an ordinary open type motor. 

In really dirty jobs—in atmospheres filled with dust, fumes, 

moisture, abrasives, steel chips and other harmful elements— 

these protected Type CP Motors keep on working, delivering 

dependable power with no maintenance other than periodic 

lubrication. Wagner totally-enclosed fan-cooled motors are varied 

electrically to suit a wide variety of application requirements. 

Bulletin MU-185 gives complete information on Wagner Motors. posellenag ee ee 

Twenty-nine sales and service branches, in principal cities, are entire stator to prevent clogging and to permit 

plenty of fan-driven air te cool the motor. 

ready to help you on any motor problem. In addition, almost 500 

authorized motor repair shops provide speedy, nationwide 

service facilities. 
WAGNER ELECTRIC CORPORATION 
6413 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND HYDRAULIC 


BRANCHES IN 29 PRINCIPAL CITIES 
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THE MOST cauliful INDIRECT INCANDESCENT LUMINAIRE 


bw Cunt. SNO>*ELAKE 


DECORATIVE 3 EFFICIENT 3% ECONOMICAL 


Curtis SNO* FLAKE presents an entirely new concept of design for indirect incandescent illumination. It come 
bines startling beauty with many functional features. The SNO+FLAKE’S high efficiency and economy in 
installation and maintenance make this excellent new unit ideal for school rooms, offices, stores, 
and other commercial interiors. The die-cast aluminum louver follows a pleasing geomctric 
pattern that blends with any decorative scheme. Open top and bottom, this louver 
requires a minimum of maintenance. Original efficiency of the luminaire is 
regained with each relamping. The SNO* FLAKE utilizes either 
300 or 500 watt silvered bowl lamps which assure the high 


effficiency demanded for modern illumination, 


Full technical de- 
tails and = specifica- 
tions on the SNO e 
FLAKE are _ illus- 
trated and described 
in Bulletin No. 8 
Write Dept. SF-47 
for your free copy 
to supplement your 
Curtis Catalog. 
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Diagnose Transformer Trouble 


oo 


: 
reduce delay and expense 


spot trouble while in service position 


THE BIDDLE TRANSFORMER TURN RATIO TEST 


SET is a Yew Tool in transformer work 


It is designed for use on power and distribution trans- 
formers, including auto-transformers. 


It provides for the first time a portable device for 
measuring turn ratio with high precision. 


It can be carried anywhere, to the top of large trans- 
formers, in the transformer shop or stock location. 


With it you can: 


e@ Measure the turn ratio of new, repaired and 


rewound units, both power and distribution types. 
@ Check polarity 
@ Quickly identify leads and taps. 
@ Check tap-changer settings. 


@ Investigate load division and circulating current 
between units or banks. 


e@ Detect shorted or missing turns. 


@ Locate concealed faults. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 





The “TTR” Set is essentially a reference transformer 
with characteristics—in respect to measurements of 
turn ratio—that match those of the power and distri- 
bution transformers you desire to test. Its ratio is 
adjustable from 0 to 130 and measurements are easily 
obtained by direct reading from the indexes of four 
dial switches using the null-balance comparison sys- 
tem. It features a hand-cranked, 8-volt a-c generator 
which renders it independent of any outside source of 
current. Hence, it is a safe and practically shock-proof, 


one-man instrument. 


Owners of the “TTR” Set tell us that in the short time 
they've used it, it has paid for itself in analyzing con- 
ditions in transformers during manufacture, at instal- 
lations, and in maintenance and trouble work. For the 
price, and more detailed descriptions of the “TTR” 


Set, we invite you to send for Bulletin 55-ECM. 


JAMES G. BIDDLE CO. 


Electrical & Scientific Instruments 


1316 ARCH STREET, PHILADELPHIA 7, PA. 


. APRIL, 1950 





YOU SELL MODULE INSTALLATIONS 














£ 


Automobile Showroom. Ecorse, Mich. 


aa, y 


——_ 


Pap gre er 
* : 
'~ j 
_ 
oe 


Display Room. Dallas, Texas Utility Showroom. Trenton, Mich. Appliance Store. El Dorado, Ark. 


WHEN YOU TELL THIS SELLING STORY 


module is custom-fitting module delivers 20% MORE LIGHT 


Here’s the new lighting that fits any commer- Proved in actual use—MODULE delivers 20% ExtTRA light per 
cial interior to a ‘“T’’. Four basic MODULE units unit! Yes—the MODULE translucent plastic molded louver 
are the “building blocks” or “dominoes” of light. passes 20% MORE LIGHT. This means more light per dollar 
They fit together easily, economically, to form —fewer fixtures required to meet footcandle specifica- 
over 50,000 different patterns. They custom-fit any tions. This means more light, better light at no more 
room shape or size. They put the light exactly than the cost of ordinary fixtures. 

where it’s needed. MODULE is the only lighting that 

custom-fits with standard low-cost units. 


module is newest, finest 


And there’s nothing in lighting that will stay 

. : newer and finer than MODULE. Yes—a MODULE 

module installations are never obsolete installationremainsmodern for years, because: 
ee it custom-fits and ‘“grows’’ with every 

lighting need; it delivers more light; its 
appearance has an undated “always con- 
temporary” look. No ordinary fixtures 
can match these MODULE advantages. 


No MODULE lighting system is ever obsolete. Here’s why: As 
lighting needs change, more units can be added at any time, at 
any point in the system—without installing a single new electric 
outlet box because MODULE units connect together electrically and 
mechanically. MODULE lighting is never ‘“‘locked-in’’—the “‘building 
blocks” of light simply slip into place easily and economically 
exactly as required. 


€uu THIS story-!T SELLS dule 


T 


—_— IF YOU HAVEN'T ALL THE PAITCHELL MANUFACTURING COMPANY 


module Facts, WRITE TODAY 2525 N. Clybourn Avenue « Chicago 14, Illinois 





you can 6E SURE... ie its 
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HEAT 


PERCENT 


PERCENT RATED VOLTAG 
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. SURE CURE 
‘or Frigid Furnaces ! 


Slow to heat? Uneven temperatures? 

Whena well-designed resistance furnace 
fails to do its job quickly, efficiently, check 
first for these points: (1) Lengthy service 
wiring. (2) Overloaded circuit. Either 
means power loss. Correct this quickly, 
economically. 

APPLY THE SURE CURE. Bring high- 
voltage power close to load centers with 
Westinghouse Dry-Type Transformers. 

With long runs of secondary wiring, 
the power that should heat the furnace is 
wasted heating the line. Circuit overload 
causes an equally costly power drop. 
A loss of 12% of rated voltage reduces heat 
generation to 77% of normal. But taking 
high-voltage power close to secondary 
loads reduces voltage drop and mini- 
mizes power losses. 

Because Westinghouse Dry-Type Trans- 
formers are smaller and lighter, they can 


be installed easily. There is no need for 
fireproof vaults—mount them overhead, 
on shelves, posts, or platforms. Welded 
sheet steel cases completely enclose the 
transformer for safety and a trim appear- 
ance. 

You can be sure of effective correction 
of overloaded circuits and power losses 
with Westinghouse Dry-Type Trans- 
formers. For complete details, write for 
booklet B-4009. Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 


30, Pennsylvania. J-70535 


NOW AVAILABLE WITH BUILT-IN CIRCUIT BREAKER 


New Types AJRB and 
AVRB give you a 
transformer and cir- 
cuit breaker in a 
single, compact pack- 
age. The need for 
separate protective 
devices is eliminated. 


DRY TYPE TRANSFORMERS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . APRIL, 1950 





Rigid steel conduit 
for rigid controls 


CaBsLes that power thousands of controls 
must have absolute protection. That's why Buck- 
eye Full Weight Rigid Steel Conduit is like insur- 
ance. Shock-proof, dust-proof, moisture-proof, it 

gives positive protection in the most 
hazardous locations. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY Se" Stic: — Yousasows 2, Obic 


Manufacturers of Carbon, Alloy and Yoloy Steel Export Office-500.Fifth Avenue, New York 


CONDUIT - HOT AND COLD FINISHED CARBON AND ALLOY BARS - PIPE AND TUBULAR PRODUCTS - WIRE - 
ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RODS - SHEETS - PLATES - RAILROAD TRACK SPIKES 
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APRIL .... ata Glance 


Maintenance 


With the rigors of modern produc- 
tion schedules and the pressure on 
break-even points and like industrial 
problems, shutdowns as a result of 
electrical system or equipment fail- 
ures are well-nigh intolerable. For- 
tunately, most are preventable by ap- 
propriate planning and preventive 
maintenance schedules. Industrial 
Editor Hugh Scott has reviewed the 
preventive maintenance problem on 
four major classes of electrical equip- 
ment in his article, “Preventive Main- 
tenance”, beginning on page 51. 


Speed 


Trouble-shooting and maintenance 
of motor driven equipment requires 
an exact knowledge of operating 
speeds. From the speed, together 
with the electrical measurements of 
circuits feeding the equipment, sub- 
stantial data is derived and accurate 
diagnosis is possible. Stuart C. Som- 
mer presents in this issue, page 81, an 
excellent review of the various in- 
struments and apparatus available 
for speed measurement. 


BILLIONS OF DOLLARS 


Estimating 


To get detailed quantities from the 
usually sketchy plan data on feeders 
and power circuits needs a systematic 
approach to this part of the estimate 
take-off. In the fourth article on “How 
to Estimate Electrical Work", begin- 
ning on page 56, we develop the use 
of the feeder diagram in planning 
take-off, the use of detailed sketches 
to develop quantities on special seg- 
ments of the work, the use of the 
feeder schedule, their listing quanti- 
ties and the intermediate summary for 
accumulating like materials. 


Light Sells 


The influence of effective lighting 
techniques for merchandising hardly 
needs further emphasis in these 
pages. Many articles and reports 
have covered the advantages of 
planned lighting merchandising op- 
erations. Chandler's new State Street 
store in Chicago, is an excellent case 
study of lighting designed to achieve 
merchandising results. Designer Leon- 
ard James tells the story in “Case 
Study in Lighting for Shoe Sales”, 
beginning on page 68. 





In Current Prices, 1915-1950 
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Electronic Tubes 


With the growing use of apparatus 
involving industrial electronic tubes, 
the care of these devices falls to the 
electrical maintenance department or 
the maintenance contractor. A basic 
understanding of the differences in 
such tubes and their operation, based 
upon cathode structures, is essential 
background. H. J. Dailey has given us 
a precise analysis of these differences 
and the maintenance considerations 
in “Care of Industrial Tubes”, begin- 
ning on page 66. 


Behind the Job 


Organization of trucking, stocks, 
tools, and job manning is essential 
to a large volume of business, such 
as that of the Lightning Electric Serv- 
ice Company of Newark. From a big 
operation like this, however, there are 
many useful ideas applicable to all 
kinds of electrical construction opera- 
tions. In "Blueprint for Construction”, 
page 62, you will find plenty of direct- 
ly usable ideas and a good check 
against your own “behind the job” 
organization. 
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Frankly, 
it takes 


Life on a farm is tough for any wire. Mold, fungus, 
moisture, acids and animal matter rot jacket and 
insulation of ordinary wire with discouraging 
efficiency. 

But Duraci*, with its tough Neoprene jacket 
and insulation, is designed especially for farm in- 
stallation. Not only can it stand up under such 
attacks, but it’s also toughly resistant to 

alkalies - oils - flame 
crushing - impact - abrasion 
because Dura. has no fibrous covering to rot and 


fray: no metallic sheath to corrode 


the right wire for the job— 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


These are the reasons why you should recom- 
mend Duraut to your farm customers. It’s the 
soundly engineered wire for exposure—on farms, 
in factories—wherever wiring has to meet severe 
conditions. 

If you don’t know all about Dura.t, ask your 
nearest Anaconda Sales Office or your Anaconda 
Distributor for literature and information. It’s the 
right wire for the job. Anaconda Wire & Cable 
Company, 25 Broadway, New York 4, New York. 
FULLY APPROVED! The Underwriters’ Laboratories have 
approved Dura for use in cow barns and other locations 


where it is subject to all types of exposure normally encoun- 


tered in farm installations 
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FARM WIRING PROGRESS 


RURAL POWER LINES will be connecting new customers 
at a slower rate when the pioneer farm wiring era begins to retire into history. 
The percentage of farms which do not have access to power lines has declined 
rapidly since the war. A new and potentially more significant era of rural elec- 
trification, however, is already under way. Farm wiring and farm loads are taking 
on a unique character, far beyond the scope of the usual initial installation. 


HOUSEHOLD APPLIANCES and lighting were, and_ still 
are, the first phase of farm electrification. Initial installations when new lines are 
energized are little different from city or suburban residence jobs. In a relatively 
short time, however, the farmer begins to use his new energy source in applications 
peculiar to farming. Through co-op meetings, agricultural school bulletins and 
other information sources, he learns how. And in a prosperous farm economy 
he is quick to take advantage of labor-saving electrical services. 


REWIRING, MODERNIZATION and extension of electrical 
facilities is appearing as an important market for electrical work while the original 
copper is still bright. Unlike residential rewiring, the problems do not lend them- 
selves to the temporary and dangerous solution of octupus outlets and extension 
cords. They are related more to the frequent and expert additions and alterations 
required in industrial plants as machines and processes are developed for more 
efficient operation. 


INDUSTRIAL WORK in smaller plants which present an elec- 
trical problem somewhat similar to the electrified farm shows the way to serve 
this important farm wiring market. Skilled electrical service organizations, on 
call, equipped to handle the specialized problems of farm wiring are the answer. 
They already exist in communities serving many farm areas. Where they don’t, 
they can be built. The business opportunities are large and rewarding. 


WHY NOT TRAIN THE FARMER to wire his own equip- 
ment? He will if he has to. But to tie a vital phase of farm electrification progress 
to amateur wiring would be folly. The modern farmer is a business man competent 
and willing to buy expert services. Trouble free operation and certain safety are 
even more important to him than to other users of light and power. 


THIS EXPANDING ERA of farm electrification needs the kind 
of contractor who is willing to develop and earn the confidence of his farm cus- 
tomers. It will grow on old fashioned service and scrupulous business integrity. 
It has no place for the sharp pencil or the fast price. The initiative in the further 
progress of farm wiring belongs to the contractor. There’s a big opportunity waiting. 














FRESH AIR 


can boost your business! 


Remove fumes, excess heat, dust with ILG units 


Employers know that when there is proper and adequate ven- 
tilation, employees are more comfortable and thus more effi- 
cient. ILG blowers and fans — distributed by Graybar — are the 
best-designed, best-built units you can provide. All ILG equip- 
ment is built on the “exhaust” principle and is designed to 
provide complete and frequent air change. For each of your 
customers’ ventilating needs, there’s a standard unit that’s 
“made for the job.” 


“HEATING, DRYING UNITS AND A ACCESSORIES 


Graybar not only has the proper equipment for ventilating any 
room — or an entire plant — but also has unit heaters for space 
heating or drying . . . plus all the accessories you need, includ- 
ing controls and wiring supplies. 


Free ventilation planning bulletin! 


Here's a new 32-page booklet that’s crammed with ventilating 
information and diagrams. The booklet, “How to Plan Your 
Ventilation System,” describes how to figure air-change require- 
ments; how to select the correct-size fan; how proper ventilation 
can increase employee productivity; and hundreds of other 
facts that are important to you and your customers. Be sure to 
get your copy — it’s ready now. 


1 ° . ° ° 
Convenient source for everything electrical 
Graybar distributes more than 100,000 electrical items — includ- 
ing many contractors’ tools — for wiring, lighting, communica- 
tion, power, and many other electrical needs. Graybar 
Specialists are on call to help you survey your customers’ build- 
ings to determine the best ventilating systems, or to help solve 
any difficult electrical problem. Graybar Electric Company, Inc. 

Executive offices: Graybar Building, New York 17, N. Y. 


Send coupon for FREE Booklet 


Graybar Electric Company. Inc. 
Graybar Building 
New York 17, N. Y. 





Please send me py of the 32-page booklet “How to Plan 
Your Ventilati 


Name Title 
Company 
Address 


City 











PREVENTIVE MAINTENANCE 


© Transformers, switchgear, motors and controls must remain opera- 
tive to maintain production. 


® Operation depends upon planned inspections, comprehensive check- 
lists, proper tools and practical know-how. 


® Here are some successful, time-tested hints and methods for insur- 
ing continuity of electrical operation. 


HORT on 


logic is this definition of preven- 


elegance yet long on 
tive maintenance: “Doing some- 
thing now when you don’t have to do it 
so you won't have to do it later when 
you have to.” It’s as simple—and as 
important—as that! 
The 


nance 


value of mainte- 
cannot be overstressed, for 
equipment is of little value when either 
inoperative or operating ineffectively. 
Unless equipment remains trouble- 
free, peak efficiency is impossible. And 
peak efficiency is the | 


preventive 


Asis for all 
operations; all production. Preventive 
maintenance, therefore, becomes syn- 
momy, effi 
holds the 


solution to industrial production; pro- 


onymous with plant e 


ciency and safety. It 


duction which depends upon continu 
ous, efficient service of electrical 
equipment which, in turn, is the re- 
sultant of sound en 


gineering, careful 
selection, installation “know-how”, in- 


telligent operation and_ preventive 


maintenancs 
As distinguished 


breakdown 
repairs, preventive itenance in 
cludes _ the 
planned shut-d S, iodic 
yrds, adequate 


skilled 


proper tools 


tactors of 


inspec 
ts, a 


her. these 
o include 
personnel, 


surveys, 
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cludes service entrance, overhead lines, 


conduit systems, panelboards and 
grounds, transformers, 


circuit conductors and breakers, con- 


switchgear, 


trol equipment, motors and generators, 
ventilating equipment, heating appara- 
tus, equipment for hazardous 
locations, lighting, signals and com- 
munication systems, underground wir- 
ing, industrial trucks and welding 
equipment. This listing merely sug 
gests the wide scope. It 
attempt to be all-inclusive. 


special 


does not 


Any of these points can be expanded 
indefinitely, but let us focus our atten- 
from 
switchgear and 


tion on a single line, running 


transformers through 


controls to motors. 


Transformers 


Since improved efficiency is the 
primary objective of preventive main 
tenance, anything resulting in improved 
efficiency can theoretically be placed 
trans 


with 


the case of 
start 
installation 
considering the inclusion of transform 


in this realm. In 


formers, therefore, it can 


the planning and stage 


as a segment of a unit substation 


load center. The resultant benefits 


are many; including easier installa 
tion, reduced 


lar bili 
idaptability, 


maintenance, greater 


increased safety, 


conser;r- 


vation space, concentration of re 
vordinated 


less 


runs, 


sponsibi 1  - engineering, 


greater costly feeder 


breakers improved 
] allowance for fu 

greater short-cir 
should be treated with 
they are the liaison be- 


voltage levels: the stepping 


By Hugh P. Scott 


stones from utility lines down to plant 
distribution and ultimate utilization 
voltages. To utilize their full capacity, 
it is important to: 

1. Balance the loading. This should 
be a plant-wide procedure. A few 
simple transfers can improve the en- 
tire system, removing overloads from 
some transformers while placing near- 
rated loads on units which are oper- 
ating far their capacities. 
falancing of loads on a_  3-wire 
115/230-volt circuit is an example 
close-to-home in many plants, for a 
heavy unbalance will result in high 
neutral currents, seriously overload- 


below 


ing transformer windings. 
2. Provide adequate ventilation. Keep 
the flow of air tubes 
unobstructed. 
way to 
Another—with units 
having air ducts and open ventilation 
is to thoroughly clean the ducts and 
coils to maximum ventilation. 
3. Use capacitors or voltage regula- 
tors. The 


past cooling 
or radiating surfaces 
The addition of 


fans is one 


increase cooling. 


insure 


value of capacitors is par- 
ticularly high in plants with the bulk 
of the load made up of induction mo- 
tors. For their required magnetizing 
current, with a_ resulting lagging 


power factor, creates an unused cur- 


t 


rent component—which we know as 


reactive current 3y supplying this 
necessary reactive current by means 
placed right at the 
motor, the required line 
while the 


maintained. 


of a capacitor 
current is 
reduced same horsepower 
The value of 
is also apparent; maintain- 


output 1s 
regulators 
ag unit 


acteristics 


irmity of transformer char- 


regardless of fluctuating 


load demands. 
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SHUTDOWNS ARE TABOO in modern industry. The solution is found in preventive maintenance . . . 


conditions. Periodic 
samples of oil should be tested in a 
standard spark gap test cup. A low 
dielectric strength indicating the 
presence of moisture, is a warning 
that the voltage capacity of the trans- 
former is reduced—perhaps below the 
safety Visual inspections can 
reveal sludging conditions and, when 
this condition is present, the oil should 
be filtered and tested for acidity. 
Sludge, a sure sign of oil deteriora- 
tion, result in clogged cooling 
ducts and hot spots. 

5. Maintain oil level. When oil 
25 degrees C, keep the level up to the 
gauge line and, while the transformer 
make sure that the level 


4. Check oil 


point 


may 


is at 


is in service, 
| 


does not drop entirely from view 


Low oil can cause overheating, 


proper circulation—even internal 


flashovers. Conversely, high levels can 


cause overflowing tempera 


tures. 


Dry Type Transformers 


Maintenance should also it 


type transformers. Regardless of how 
satisfactorily a dry type unit may be, 
it should be 
least once a year checking all elec- 
trical connections for tightness and 
insulation and, necessary, re- 
painting cases and other parts 

Dust and dirt 
values greatly, 


thoroughly inspected at 


where 


can change corona 
reducing insulation 
safety factors, so windings and inter- 
nal assemblies, especially leads, lead 
supports and terminal boards, should 
be checked for this condition. When 
dust is found on the windings and 
other surfaces, the transformer should 
be de-energized and cleaned with either 
vacuum equipment or dry, clean (less 
than 40 psi) compressed air. Since 
higher pressures frequently force dirt 
further into the varnish and also may 
damage fragile insulation, the prefer- 
ence in cleaning is for vacuum equip- 
ment 

check-lists 


tor- 


that 
men 


Some plants find 


maintenance trom 


me minor procedures. Some 


prevent 
getting so 


such lists are fairly general but they 
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serve their intended purpose. A 
check-list for transformers might read 
as follows: 

V oltage—Check 


ondary 


primary and sec- 
voltages with a voltmeter to 
see that rated voltages are being de- 
livered. 

Load amperes—Take load tests on 
the secondary side with an ordinary or 
recording ammeter to prevent equip- 
ment overloads. 

Insulation—Take resistance read- 
ings with a Megger to guard against 
unheralded insulation breakdowns. 

Oil condition—Check the conditions 
of the oil in the oil-cooled units to see 
that the oil is clean and its dielectric 
strength is maintained. 

Oil level and temperature—Check 
oil level and temperature gauges daily 
to see that unit is properly cooled and 
no overload might occur. 

Connections—Make inspection of 
all connections to guard against poor 
contact due to vibration, heat or me- 
chanical or electrical stresses. 

Grounding—Check all equipment 
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and system grounding connections, for 
vibration or 
them. 


Switchgear 


Switchgear high or 
low-voltage circuits; may be stationed 
outdoors or in; may be part of a unit 
substation or load center or it may be 
location. It 
serve main feeders or branch circuits. 


corrosion might loosen 


may control 


segregated in its may 
3ut regardless of position or capacity, 
it has two important purposes: to con- 
trol the flow of current and to protect 
equipment, materials and personnel. 
For switchgear and 
controls should be judiciously selected, 
carefully installed and properly main- 
tained 
So # 
changeability of 


these reasons, 


inter- 
parts, 
towards 
manufacturing sections 
standard widths and 
depths so that sections can be easily 


ymote flexibility and 
component 
trend 
switchboard 


there is a growing 


with heights, 


combined to provide the desired ca- 


pacities and 


functions. Panels are 
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generally 
Ww elded or 


dead-front die-formed, 
bolted with 
electrical details varying in accordance 


construction, 


with the intended use of the equip- 
ment at the main switching center, 
distribution point or at-the-spot local 
control panel. 

For example; switching center units 
might utilize fusible knife switches or 
thermal circuit breakers for amperages 
up to 600 volts, with air circuit break- 
ers having overload trips and under- 
voltage protection for amps up to 
5000. When used at distribution points, 
the disconnecting means might take 
the form of a circuit breaker or fuses. 
This indicates that, from a construc- 
tion point of view, switchgear can 
vary widely. But they have one thing 
in common: they all require mainte- 
nance, 

Frequent 
bolted 
and 


inspection, tightening of 
adjusting, 
lubrication of 


contacts, cleaning 
and 
panelboards is essential, and the load- 
ing of these units should be checked 
whenever a plant change 


switchgear 


occurs. 


FOR VIBRATION, MOISTURE, dust, dirt, sludge, loose connections and overloads have no place in plants. 


Che location of equipment can make 
a big difference in the maintenance 
required, for electrical equipment in 
general purpose enclosures must be 
protected from moisture, dust, vibra- 
tion and excessive temperatures. Rain- 
tight, splashproof and weatherproof 
enclosures are recommended for lo- 
cations where water is used for wash- 
ing equipment, walls or products. 
Dust- and semi-dust-tight enclosures 
are recommended where atmospheres 
contain metallic particles, non-inflam- 
mable dust or abrasive materials. 
\nd, of course, NEC provisions 
should be followed where atmospheres 
are explosive. 
Switches 

When switches are being inspected 
or serviced, it is imperative that the 
circuit is locked open at a point ahead 
of the safety being checked. To be sure 
of this, a voltage tester should be used 
before any work is begun. After the 
circuit is dead, preventive maintenance 
procedures include: 
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rhis can be 
' 


plished by a dry cloth, compressed air 


1. Cleaning accom 


Cleanliness has several 
dust 


enclosure 


or vacuum. 
for accumulations 
tend to de 


trom 


purposes, 


within the will 


crease the radiation of heat cur- 
rent-carrying parts, it will reduce the 
freedom of moving parts and—when 
metallic particles are present—it can 
lead to grounding or flash-over of live 
parts 


2. Tightening. Alternate cooling and 
well as vil 


heating, as ration, fre 
quently loosens screws and nuts. For 
positive connections, this fault should 
be guarded 


3. ¢ 


more than the 


against 

ontacts. Cleaning should include 
removal of dust, for film 
will collect on contact sur 


t} 


and oxides 
part the switches 


faces—} 
are used infrequently 
} } 


} } 1 
ularly when 


Opening and 
closing the switch in rapid succession 
will remove this 


When 


pitted, a fine file can be 


surface ¢ 


blades and 


yvering 
ypper jaws are 
used to dress 

flat 


Since abrasive cloths and papers con 


the surfaces to a smooth surface. 


tain mducting particles which 


non-« 
the contact surfaces, 


should be 


may remain on 


their us¢ discouraged 
4. Pressure and 


portant 


wignment, Pressure 


is more in than area sO 


swit ld be lined up with 


jaw should remain close 


together for a snug fit. Tension of 
spring ers at the 
ilso be checked, insuring that 
blades move freely but not loosely 

5 Fuses us 5 ol 


are essential to 


hinge jaws 


should 
, 

proper capacity 

ilety, SO maintenance 

check for 


insertion 


\ ' 
loud 


inspect 
overhe 
sized ot necess 
cupy 

porti mn 

equip 


Heat 


by them so, to insure proper operation, 
surrounding temperatures should be 
kept 176 (80C). 
Cumulative heating from several heat- 
within a single en- 
this temperature 
Convection currents from adja- 


below degrees F 


generating parts 
closure can exceed 
limit 

radiating devices likewise 
the temperature 
the 


evenly 


can 
And, since heat 
the top 
panel- 


enclosure, 
loaded 

than at the bot 

When temperatures 


‘s within 
portion of an 
ird will be 
tom 


warmer 


rise above 


certain limits, fuses may blow or cir 
uit breakers may trip on current loads 


] 


ess than the rated capacities of the 


units 


Controls 


uipment is no exception 


to the rule that periodic inspection and 
is essential to service con- 


are to be 


maintenance 
tinuity 1 if breakdowns 
1 replacements 
taken 


operating 


ivoider repairs and 
be anticipated and 

f at the 

schedules and maintenance personnel. 


be included in 


care 


convenience of 


Control equipment to 


periodic inspections include magnet 


yper ited devices such as relays, sole 


nods 


ind contactors; thermally-oper 


ited devices such as_ thermostats; 


motor-operated devices such as timers, 


wakes and valves; and mechanically 


d devices such as_ master- 
pushbuttons, flow, float and 
drum 


rs, Static 


switches, controllers 
accessories 
rectifiers and ca 
mtrol 


shunts, in 


he ¢ class 


flexible 
gaskets 


likewise require 


iould never be super 


case of magnet-oper ited 


should include 


heck up 
voltage, collections of 
excessive heating 
m Ot moving parts, 


remaining thic 


1 
Siam 
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ing elements and it should be ascer- 
tained whether contacts actually open 
when latching mechanisms are tripped. 
With motor operated devices, mainte- 
the 
vibration or 


nance men should also be on 


lookout for 
noise in operation, wear or roughness 


excessive 


of sliding contacts, and the condition 
of gearing and general lubrication. 
When 


barriers, if 


arc chutes or 


almost 


considering 
they are burned 
through, they should be replaced. This 
will prevent burned pole pieces and 
possible shorts. Flexible shunts can be 
tested by flexing or twisting to verify 
their flexibility. 

And gaskets, if torn or damaged so 
that tight joints do not exist, should 
be replaced. 

As a general rule, controls should 
be (1) tight, (2) clean, (3) dry, (4) 
kept (5) kept 
free from roughness of contacts, (6) 


free from oxidation, 
free-moving, (7) adjusted for firmness 
of contact pressure, (8) inspected for 
frayed (9) operating at rated 
voltage and (10) kept below critical 
temperature limits. 

The theory of preventive maint 
nance is directly opposite to normal 


shunts, 


ndustrial repair procedures. For ex 
imple, general trouble-shooting calls 
mention the trouble. The 
then traces the 
the trouble and seeks a remedy for the 


only repalit 


electrician cause of 
cause. In the case of contact chatter, 
the cause might prove to be due to 
the control 
excessive jogging, a broken 


poor contact in pickup 


circuit, 
shader or slamming of the con 


pole 


tactor Cc 


coil 


this cause might be 


wusing the interlock in 

The remedy for 
accomplished by 
the contact or using a hold 
ock, finding whether the de 
«| for its intended 

brok 
* pressure on the interlock 
check- 
ns, prevents the cause 


developing 


circuit to open. 


purpose, 
worn ¢ part, in 


maintenance, by 


and vibra- 


‘ent of all motor fail 


friction 
the wrong places, 
isalignment and im- 
cks out the I 
Luses, 


can 


linftenance 
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black—if it’s out of place—it’s dirt, 
capable of 
plugging vent holes, 
retarding cooling, 
glazing commutator brushes, 
scoring slip-rings, 
windings with unwanted 
insulation, 
creating 


coating 


shorts and 


grounded 
coils. 


The Remedy? 


Use enclosed motors where possible, 
keeping joints tight by frequent ap- 
plications of elbow grease on the end 
of a wrench. Or, in the case of open 
motors, keeping bearings clean and 
oil filler caps closed, replacing worn 
dust seals and gaskets, regularly wip- 
ing motor housings, wound sections, 
slip-rings and commutators—using 
for the job rather than 
waste containing lint which will cling 
to oily surfaces. 


clean 


rags 


about 40 psi. is 
the wind- 


below 50, 


for blowing 
ings. But keep the pressure 


Compressed air at 
] 
I 


recommended 


or insulation may be loosened, permit 
ting the dirt to slide under it. If blow- 
ing is impractical, use a vacuum; 
sucking up the dirt rather than blow- 
ing it back into the air. If motors still 
remain dirty due to the coagulation of 
dust, oil and grease, solvents are avail- 
able that aren’t too rough on insulat- 
ing varnishes. In very stubborn cases, 
tetrachloride, But re- 
member that carbon tet fumes are dan- 


go to carbon 


gerous, so observe safety rules con- 
ventilation and 
accidental sparks 
near the cleaning tank. However, if 
dust and dirt is removed before it 
forms a gum, solvents will be unneces- 
sary. 

Now for the second item; moisture 


cerning adequate 


always beware of 


—capable of softening windings, pro- 
ducing gum which will absorb fumes 
in the air and form destructive acids. 

To fight this, should 
be protected from drips and splashes; 
should be briefly run 
every few days to guard against the 


open motors 


stand-by units 
during 
idle periods. And, when compressed 
used to motor windings, 
the air lines should first be tested to 
insure the absence of water in the hose. 

When a Megger test indicates that 
insulation resistance has dropped due 
to the absorption of moisture, dry the 


accumulation of condensation 


air 1S blow 


motor at about 220 degrees F by any 
one of several methods. 

An oven, when available, is excel- 
lent. However, insulation should never 
be baked to the point of brittleness 
and baking should be followed by a 
new coat of insulating varnish. 


Another drying method is to lock 
the armature to prevent rotation, then 
applying low voltage current to the 
circuit. Insulation will be heated from 
the inside out, driving moisture from 
the windings. 

Here's another Use hot air, 
placing a fan in a position to blow air 
resistors into 


Way. 


through steam pipes or 
the windings. 

Still another drying method is to 
cover the motor with a tarpaulin (ex- 
cept for vent and to place 
several incandescent lamps beneath it. 

Remember also that air circulation 
aids evaporation. Like most of us on a 
summer vacation, motors are physi- 
cally at their peak when working in a 
warm, dry breeze. 


spaces ) 


That third item, friction, can be re- 
tarded by proper oiling and greasing. 
Note the word proper. It should be 
applied strictly according to manu- 
facturers’ recommendations; using 
proper grades in the proper amounts 
at the proper intervals in the proper 
manner. For example: add oil only 
the inactive. This is 
important. For, with a motor in oper- 
shaft will lubri- 
cants to “ride the ring,” thus giving a 


when motor is 


ation, torque cause 
false indication of the amount of oil 
required. If too much oil is added it 
will sabsequently be forced out, de- 
teriorating mica insulating segments, 
coating commutator bars and soaking 
windings until. things really 
snafu. 
Oil in 


detected 


are 


the wrong places can be 
when the brushes 
become glazed and dirty. Sparking will 
result and mica insulating segments 
between will and 
when windings become oil soaked, a 


faces of 


bars deteriorate, 


break-down or burn-out is probably 
imminent 

When inside a motor, oil fights fric- 
When outside, it is a 


hoodlum—<«atching dust the way mo 


tion and wear 


lasses catches flies. So keep it where it 
belongs. 

Next; parts 
loose, breaking electrical connections, 
metallic 
causing general wear. 


vibration — shaking 


crystallizing members and 

rhis factor can be lessened by fre- 
quently checking motor alignment to 
see whether excessive bearing wear or 
foundation settlement has taken place. 
Mounting a a shock pad 
will segregate vibration considerably; 
belts 


maintained, 


motor on 


and chains 


proper 


proj tension on 


should be and motor 

mounting bolts should be kept tight. 
If vibration develops immediately 

a major repair job, check the 
for pos- 


sible but static event. 


alter 
balance—dynamic_ if 
balance in 


motor 


any 


Uneven wear on slip-rings and com- 
mutators is inevitable. But this condi- 
tion can be minimized by regular 
wiping, keeping oil off the surface, 
using a commstone in a suitable holder, 
undercutting the mica and replacing 
worn brushes. 

Misalignment (one of the more im- 
portant causes for vibration) can re- 
sult in burned bearings or broken 
shafts. Fortunately for the mainte- 
nance man, misalignment frequently 
gives warnings through temperature 
rise, increased vibration, or noise. For 
bearing or motor overloading will gen- 
erally result in increased temperatures, 
uneven bedplates and excessive belt 
tension will set up definite vibration 
patterns, while the shoulder of a shaft, 
striking against a bearing, will fre- 
quently be revealed through rapid 
knocking. 

Improper loading, both overloading 
and underloading, should never be in- 
tentionally contemplated. Th® practice 
of manufacturers to rate their motors 
below breaking points ‘should not be 
interpreted as an invitation to abuse 
the units. These margins of safety 
provided only as a_ safeguard 
against the unintentional overloads 
caused through misapplication, by ex- 
sessive friction, or temporary strains. 
For cheap protection against these 
conditions, overload relays or 


are 


use 
fuses. 


Underloading 

al- 
though it will pull your power factor 
down, resulting in higher line losses, 
higher voltage drop, decreased motor 
torque, increased utility load, higher 
energy costs, overheating of coils and 
general decreased motor efficiency. To 
correct: check the rated capacity and 
the load connected to each induction 
motor in the plant; relocate units so 
that intelligently applied, 
and consider the use of synchronous 
condensers, synchronous motors and 
capacitors. 

These against dirt, 
moisture, friction and vibration con- 
stitute an important phase of preven- 
tive maintenance and add up to valua- 
ble industrial insurance. And, with 
the objective of reducing or postpon- 
ing a lower percentage of motor fail- 
ures, it’s a policy worth considering. 

Today, plant maintenance is vastly 
different from the old concept, where 
no action was taken until a machine 
actually stopped. There is no place 
for this type of operation, with re- 
sultant losses due to idle equipment 
and manpower. This leaves no alterna- 
tive but to subscribe to carefully 
planned preventive maintenance : 


Underloading isn’t as serious, 


energy is 


precautions 
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RISER DIAGRAM provides essential data for listing feeder and power circuit takeoff. Feeders are identified by number which 
keys the listings on the feeder schedule. Diagrams can b rough and and not to scale. 


How To Estimate Electrical Work-{V 


USE OF the feeder diagrams to plan take-off. 

AKE-OFF and listing of feeders 
and special circuits is essentially 
the translation of drawings and 
specifications into specific quantities 
f specific materials. If the original 
plans are not sufficiently detailed to 
provide for exact listing, the plans 
should be augmented by sketches and 
diagrams to clear up any uncertain 

By W. T. Stuart areas. 
7 On small installations, especially 
the routing and size of feeders, are 


USE OF the detail sketch to develop quantities. 


USE OF the feeder schedule to list quantities. 


USE OF the intermediate summary to accumulate like materials. 





often left to the contractor. In the ac- 
wireway Detel companying example, a small store, 
the panelboards and equipment were 
described in the specifications and lo- 
cations shown on the plans. The en 
trance equipment was also described 
but not detailed. The diagram and 
sketch shown are typical of the esti- 
mator’s development of the plans and 





















































specifications to provide the neces 





sary detail for exact listing 





\ feeder or “riser” diagram is fi 
prepared from the given material. An 
rverhead service connects at a serv 
ice head. A meter cabinet provided 
by the power company is installed on 
5 ft. 4x 4 wirewoy 8 - Ig in.LondB 


1 Wireway which carries the conduc 
2- end closures 20ft. No. 2/0 wire tor to four breakers serving the ait 
i- 2-in nipple Zin. long 24ft No 4 wire conditioning, power requirements and 
4- \x-in. nipple 3 in. long |\2- No.4 to 2/0 gutter taps two lighting panels. The division of 
2- 2-in.LandB \- 6x 4 ft meter board the lighting circuits over two panels 
yn two main breakers is somewhat 
unusual, but represents a small scale 
pplication of the “dual distribution” 
principle, which has important ad- 
DETAIL SKETCH, roughly to scale, helps to visualize special features of the vantages in retail stores 


wiring system. The wiring details are readily listed from the sketch. Phe diagram is simple, yet provides 
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FEEDERS & POWER CIRCUITS 





Feeder 


No. Feet 


From—To 


SE-meter 


Meter-Grnd. 
A—A. C. 
B—PPI 
C—LPI 

| C—LP2 

| PPI—Blower 
PPI—W. H. 
PPI—O. B 
Pi—Sump 
Wireway 


-oomwsouvewnw 


a = 


See detai 





No. of 
Wires 


1 
3 
3 
3 
3 
2 
2 
2 
2 
I 


Size of | 


Wices Conduit | Ls 


Bends 


Term Pull boxes, Fittings, Etc. 


| 1—S. E. head & el 
| Seal wall at entrance 

4—1 hole straps and exp. shields 
| in brick 


Ground strap 


1-15 a. 2 p. breaker 


1-15 a. 1 p. breaker 
1-15 a. 1 p. breaker 


eaNONEBNNN SW 








specific data. Each feeder run is 
identified number. The number 
corresponds with the listing on the 
take-off sheet. A useful point to note 
is that the lines indicating the runs 
should show how 
at the panel, at 
either side. 
to 
normally 


by 


the run terminates 
the top, bottom or 
As a diagram, it need not 
The measurements are 
off with a measuring 
wheel on the plans, with the ells, bends 
and terminals noted in relation to the 
structural details. 

The arrangement of the service and 
distribution 


scale. 


run 


be 


switches requires a 
further detail. This should be approxi- 
mately to scale so that dimensional 
An 


dimensional 


“iso- 
sketch 


purpose in 


relationships can be seen 


metric” or three 
is often useful here. Its 
the example is to determine the length 
details of the 


It will be noted that even 


of the wireway and the 


connections. 
a rough sketch may provide sufficient 
visualization of the work to give ac- 
curate quantities in the listing 


Feeders and power circuits are 


listed according to the 
Conduit 
listed 


feeder number 


length in feet measured 
with the number and 
Ells, bends and tern 


counted for 


and size 


of wires inals 
Fittings, 


pull boxes, fastenings, hangers or spe- 


are each run 
cial conditions 
Feeder 


preferable for 


noted 


are 
Schedule f 


Prepared 
alw ivs 


col- 


rms are 
listing; however, 
umnar pads will 
The sketch 


cuits 


serve 
of feeder and power cir- 


presents the 


shown | 


data from 
the feeder diagram and the plans in 
specific quantities. Some of the items 
can be transferred directly to pricing 
sheets; however, an intermediate sum 
is required to accumulate the 


quantities in terms of conduit and 


mary 
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wire size and to make the necessary 
wire allowance for connections. 

The intermediate summary brings 
like items together for total. As each 
item is transferred to the summary, it 
should be checked on the feeder sched- 
ule. All remaining unchecked items 
on the schedule transferred 
rectly to the pricing sheets. 

Wire allowances are entered on the 
summary (noted “a” 


are di- 


in the example). 
For the example, the allowance for 
each feeder is entered separately for 


the larger circuits and lumped in the 
smaller circuits. Estimators usually 
develop a “standard” allowance which 
they apply as a lump amount in the 
wire columns, The individual allow- 
ance, however, is more exact. 

From the branch circuit schedule, 
the feeder schedule and the interme- 
diate summary we have a set of quan- 
tities which represent the project in 
terms of its individual parts. These 
values entered on pricing sheets pro- 
vide the take-off on quantity survey. 


INTERMEDIATE SUMMARY 
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FLOODLIGHT TOWERS at San Francisco’s 
new Kezar Stadium, installed on free-running 
sand fill, required new installation techniques. 


Pe, 
6, 


* 
fon? 


ae 
e 


v4 


30-INCH CASING used during footing PARTIALLY COMPLETED 
excavation through solidified soil was re- tower base, with concrete foot- 
moved during placing of concrete. 


NEW TOWER 


By Thomas G. Bristow 


Electrical Engineer, Public Utilities Commission 
Bureau of Light, Heat and Power, City of San Francisco 
San Francisco, California 


PLAN of Kezar Stadium, and location of six floodlight towers. Space 
limitations required Tower E to be located off-center, and Tower F 
inside stadium. 






































Legend 
+— Moin tower lights 


=---- Parking and seating 








Location of 
porking ond seating 














FOUNDATION for each tower consists of four 
bell-shaped reinforced concrete footings, in- 
stalled in virgin sand solidified with sodium 
silicate. Conventional tunneling was unnecessary. 


TYPICAL SECTION through Stadium shows relation of floodlight loca- 
tion on towers to football field, track and stands. Total of 350-1500w 
long-range narrow-beam floodlights light the sports area. All six towers 
are 136 feet high, designed to support 70 lights each. 
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| 
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ings poured and reinforcing steel in place BANK OF 60 Type L-69 narrow beam 


for concrete foundation at grade level. 


General Electric floodlights on top of 
Tower C, with wide angle floods below. 


ALL FLOODLIGHTS in each bank are 


easily accessible from tower platform for 
beam 


focusing, relamping, servicing. 


INSTALLATION TECHNIQUE 


Chemical solidification of foundation soil, to permit excavation of 


pier footings without shoring, was used for six 136-foot high flood- 


light towers at San Francisco’s new football stadium. 


NSTALLATION of floodlights last 
year at Kezar Stadium, a field built 
in close quarters and on free-run- 
ning sand fill in Francisco’s 
Golden Gate Park, required use of a 
new construction technique 


San 


chemical 
solidification of the foundation soil. 
A sodium 


solution was 


pumped into the ground to permit ex- 


slic > 
silicate 


cavation of bell-shaped pier footings 
avoiding the exten- 
sidewalks and 
would have been neces- 


without shoring, 
tunneling 

stadium that 
with 
A total of 350-1500-watt long range 


sive under 


sary conventional methods. 
narrow beam floodlights mounted on 
six towers were used to light the field. 
Chemical 
plished by introducing under 200 psi 


solidification was accom- 
pressure 500 gallons of solution for 

The solution fills the 
voids in the soil, forms gels and ce- 


ments together the loose grains for a 


each footing. 


period long enough to complete con- 
struction. The compressive strength of 
the solidified sand was about 75 psi. 
The 30-inch diameter opening was big 
enough to allow workmen to excavate 
the lower bell-shaped sec by hand 
inspection of the 


bell after placing the reinf 


“ft 
and also to allow fot 
yrcing steel. 
A 30-inch casing, used during the foot- 
ing excavation, was removed during 
the placing of concrete. 

All six towers are identical, 
latticed steel type with | 


f the 
olted construc- 


tion, 136 feet high, and designed to 
support 70 lights. Base dimensions are 
8 ft.-8 in. by 8 ft. The towers are 
straight up to the 120-foot level. Be 
tween this level and the top, provision 
is made to mount seven 
floodlights per row. Four platforms 
are located in this section, to support 
two lighting panels, a transformer, and 
to facilitate servicing the lights. Lights 
for the parking and seating areas are 
mounted at the 80-foot level. 

Specifications called for a guarantee 
of an initial intensity of illumination 
equal to 60 footcandles horizontal, with 
a 40 percent maximum variation at 
any individual test station on the foot- 
ball field and 25 footcandles on the 
track. The footcandles average was to 
averaging readings 
taken two feet above the ground on 
10-yard centers and after ten burning 
hours. Actual tests of the installation 
showed an average of 63 footcandles 
on the field and 25 footcandles on the 
remaining area. 

To obtain 


rows of ten 


be obtained by 


the desired illumination, 


the areas were laid out in 10-yard 
squares. Cards, identified by color and 
number 


lights were placed on the field accord- 


corresponding to the tower 


and the 
aimed at the cards 


ing to an aiming diagram, 


lights were 
\ narrow beam floodlight of about 
beam insured suf- 


high kicked 


20-degree spread 


ficient illumination for 





DISTRIBUTION OF 
FLOODLIGHTS 


Number of Floodlights for 


Tower Field* Parking ** Seating** 


3 3 
2 
2 
= 


Total 324 9 











* Type L-69 General Electric Narrow beam 
floodlights 

** Type L-69 General Electric wide beam 
floodlights. 


balls without resulting in an uncom- 
fortable glare on the opposite stands. 
The 324 floodlights used for lighting 
the football field and track operate at 
110-v 
lamps on a 120-v circuit and consum- 
ing 564 kw 
700 kw. 


rhe high voltage service consists of 


ten percent overvoltage, using 


The total lighting load is 


a 4-wire, 3-phase, 4160-v grounded 
From the metal clad 
switchgear, located in the service and 
meter room, 2400-v single phase pri- 
mary feeders extend to a 100-kva trans- 
former located at the 120-foot level of 
(Continued on page 165) 


star system. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . APRIL, 1950 








St. Mary’s 
Academy 


By Berlon C. Cooper 


CRATED SWITCHBOARD for St. Mary’s Academy, Bay View, E. Providence, 
R. I., weighing over 3000 Ibs., was Air Expressed from factory in St. Louis. 


Pawtucket, R. I. electrical contractor ships switchboard 
air express, and rushes wiring to completion on new East 


Providence school, to permit school reopening on 


schedule. Speed of delivery saved time, labor, money. 


CORRIDOR LIGHTS combine normal and emergency lighting in same unit. 
EXIT sign has two incandescent lamps, one on the emergency circuit. 














a 


TYPICAL LIGHTING plan for classrooms, corridors and stair wells. Classrooms 
are lighted to 42 fc. average by two continuous rows of recessed 3/40-watt louvered 
units. Even diffusion eliminates shadows and glare. 
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EW England Machine and Electric 

Co., electrical contractors in Paw- 

tucket, R. L., effectively aided in 
the completion of the school building 
for St. Mary’s Academy, East Provi- 
dence, Rhode Island, to meet a pre- 
determined opening date. Making the 
deadline involved air shipment of a 
3000-lb. switchboard. With only inches 
to spare, the crated three-panel board 
was loaded on a plane in St. Louis on 
January 20, arrived at the Hillsgrove 
Airport outside Providence at 11:45 
A.M. next day, and was trucked to the 
job and set in place ready to wire by 
4:30 P.M. of the same day. Comple- 
tion of the wiring by February 2, 
opening day for the school, was thus 
reduced to simple routine. 

The additional cost of the air ex- 
press, according to A .H. Sparn, Vice 
President of N. E. Machine and Elec- 
tric Co., was more than offset by the 
cost which would have been involved 
in installing a temporary board and 
the additional overtime necessary to 
change over at a later date. 

St. Mary’s Academy, founded in 
1874, opened its Diamond Jubilee dur- 
ing 1949. On February 5, 1948, fire 
razed the buildings which formed the 
physical plant of the school. Plans 
were immediately drawn for a new 
building to embrace both grammar and 
high school grades, by Samuel M. 
Morino, architect, and contracts let 
based on completion of the new build- 
ing by February 2, 1949. The general 
contractor and all sub-contractors 
worked together to complete the new 
building within one year after the ca- 
tastrophe, which permitted the school 
to reopen according to schedule, and 
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INSTALLED SWITCHBOARD, which serves entire electri- 


cal system at new school, was set in place ready for wiring 


same day it was received. 


celebration of its Diamond Jubilee as 


planned. 

rhe ait expressed switchboard is of 
the dead front safety type, and was 
furnished by Wurdack Electric Mfg. 
Company of St. Louis. It is supplied 
by 1200 with the main 
circuit breaker at top of left panel. 
The utility company 
the top of the 
14 outgoing 


amp. mains, 
meter is at 

panel, 
various 


center and 


feeders of sizes, 


located on the three panels, are con- 

trolled by circuit breakers of varying 

sizes rated according to requirements. 
Distribution 


Primary service to the transformer 
vault is run from the 
overhead street service in 4-inch fibre 


duct buried 30 inches below grade in 


underground 


Secondary serv- 
ice is of 3-phase, 4-wire 120/208-volt, 
60-cycle characteristics 


a concrete casement. 


Feeders and 
branch circuits provide energy for 
light and power throughout the build- 
ings loads include a 
with 60 amp. safety switch for elevator, 
and controls 


ventilating 


Power motor 


motors for oil burners, 
kitchen ventilating 
equipment, auditorium fans, laboratory 
equipment, etc. 


lighting th 


fans, 


Lighting loads include 
roughout the building, for 
entrance, corridors, classrooms, audi- 


torium, gymnasium, ofnces, reception 
rooms, and all utility areas and grounds 
lighting 

Modern lighting is installed through 
out the g ind includes both 
lighting 


he entrance lobby is 


incandescent 


fluorescent and 
r 


equipment 
lighted with rec fluorescent 
troffers in 


one within the 


two rect 


ther 


, 


is lighted to 34 feotcandle intensity 
surface-installed 3/40 
watt lamp fluorescent 


average, using 
units equipped 
with heavy gauge louvers which serve 
as guards for the lamps. These units 
are installed in eight-foot lengths be- 
tween beams in the ceiling construc 
tion. 

The auditorium is lighted by re- 
and 
by special fluorescent brackets having 
half-round glass diffusers and equipped 
with 40-watt amber lamps on the side 


cessed downlights in the ceiling, 


walls. The stage is equipped with six 
5-foot sections of disappearing foot- 
lights equipped with four colors, and 
provisions for future borderlights ; also 
with stage floor pockets and recep- 
tacles. Aisle lights connected to audi- 
torium seats are controlled by three 
circuits from the stage switchboard. 
Classroom lighting is by means of 
recessed continuous row 
The typical lay- 
out consists of two 20-foct long con- 
tinuous rows of 3/40-watt units spaced 
ten feet apart, which provides an av- 
erage intensity of 40 footcandles of 
well diffused 


fluorescent 
louvered equipment. 


illumination 
Stage Lighting 


\ stage switchboard controls stage 
and auditorium lighting. It is a two 
panel board, free standing type, one 
panel for lighting control equipped with 
circuit breakers, 
the other panel for dimmers. 


magnetic type and 

Corridor lighting is by means of re- 
‘essed fluorescent individual units and 
surface-installed 
incandescent 


recessed or fluores 


ent and units for loca- 
tions where “Exit” signs or emergency 


lighting are required. Special lumin- 


EMERGENCY LIGHTING system is supplied by 10 Kva., 
115/230-volt generator, gasoline engine powered, located in 
switchboard room. 


iires are used for this purpose, and are 
in the form of a cross, with the in- 
candescent unit forming the center of 
the cross. Two sockets, one with 150- 
watt standard lamp wired to normal 
circuit, the other with 50-watt lamp 
wired on emergency circuit, are used 
ibove a 12-inch square prismatic glass 
lens, with four two-foot long fluores- 
cent units, each using two 20-watt 
fluorescent lamps, flanking the incan- 
lescent center square. 

Emergency lighting is provided by 
a 10 kva. gasoline generator set, which 
supplies 115/230-volt a-c power, con- 
trolled by automatic switchover ar- 
rangement when normal current fails. 


Auxiliary Services 


Other features include a self-regu- 
lating clock and program bell signal 
system, an automatic PBX 20-station 
ind four-trunk telephone system, wir- 
ing for elevator, kitchen and special 
laboratory equipment, wiring for heat- 
ing and ventilating system, fire alarm 
system, and sound system. The sound 
system will transmit two different pro- 
grams to different simultane- 
ously, or announcements to 
all speakers at one time. Programs 
may originate from the radio receiver, 
transcription record player, telephone 
line or microphones. 


rooms 
general 


The system also 
permits a conversation to be carried 
on between the principal’s office where 
the control board is located, and any 
one room interference with 
the two program channels. 

Lighting equipment was supplied by 
Litecontrol, Century Lighting 
Stromberg-Carlson 


without 


and 
Holophane. fur- 


nished the Sound System 
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LIGHTNING Electric Service Company, attractively housed on a Newark side street, ENGINEERING office, with multi-source 
keeps nine trucks and 100 men working; does an annual $1.5-million business. light providing better than 250-{ootcandles 


BLUEPRINT for CONSTRUCTION 


Four factors contribute to the competent set-up of Lightning Electric Service: 


1 Ability and team-work of personnel 2 Application of modern methods, techniques 


3 Proper selection and maintenance of tools 4 Ready availability of materials. 


ctical down-to-earth rom master draw- 4-copy pad form, with carbons inte 


office, shop, field and 


s-topped copying leaved to eliminate manual duplication 
grated into bottom-lighted by fluorescent f data 

| pped a pantograph Active plans and drawings are kept 

Newark, rm, is a posit aid, And the com n hand in flat steel filing drawers; 

ictive plans are rolled and kept 


convenient cubby-hole cabinets for 


backed 


after the completion of 

nd, after that time, the rolled 

transferred to a fireproof 

nelude 


varehouse for safe keeping. The status 
ill jobs in the planning or construc 


tages 1S rec 


irded as an up-to-date 

visual reminder on a prominent chalk- 

board in the engineering department, 

vith deadline dates for bids, deliveries 

ind progress steps indicated. By re 

rd at frequent inte: 

As and job foremen 

their produc 

nits (federal, tion, promy ir shipping channels, 

and standard r all » their equipment and con 
1 


> generally in struction personnel to best advantage 
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to desk tops, is provided with modern REFERENCE library occupies 40 running feet of shelving; contains engineering 
drafting and printing equipment. data, manufacturers’ catalogues and useful material clipped from trade magazines. 


MAINTENANCE of tools and construction equipment is designed to promote ASSEMBLIES consisting of several parts are 
safety on the job; improve operational efficiency; lengthen the useful life of stored in centainers distinctly numbered and 
these items; reduce manual effort required by men on the job. painted orange and green to insure their identity. 


between de and 4-lamp 40-watt assemblies, while items range from tapes, cables, nuts 
7-station in incandescent units are swivel-mounted and bolts to motors, controls, busduct 
bined with 150-watt PAR floods. With all light and lighting fixtures. Quantities are 


and cen ing in operation, intensities on draft not great in all cases yet they are suf- 
ing boards and estimating desks range ficient to permit immediate construc- 


m 195 to 253 footcandles. For nor- tion on all types of electrical work 


requirements, 1.e., without delays due to faulty shipping 

ent lighting in 1 schedules or material shortages. De- 
ind tables averag I ig upon the volume, shape, 

rht and frequency with which items 

required, stock is variously stored 

drawers, bins, racks and shelves. 

indi- 

‘d, stock aisles are sufficiently wide 


storage sections are plainly 


to permit easy handling, and overhead 
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STORAGE areas contain complete variety of materials required 
for wide range of electrical projects. Bins, shelves, racks and 
drawers are plainly marked for identification. 


) 


cranes (up to 2-ton in capacity) facil- 


itate the movement of heavy items to 


and from the shipping and loading 
areas 

“Completeness” also refers to equip- 
ment, with the list ranging from cut- 
and of all 
sizes to steel and aluminum scaffolding 
and field shanties which are knocked- 
handling and 
structed on pre-fab principles for rapid 


ting oils, hoses 


wrenches 


down for easy con- 


assembly. 
Tools for the Job 


The variety of tools—manual, elec- 


trical and hydraulic—is particularly 
ymprehensive, for 
derricks, stud 
driven guns, 


} ] 
1V Ir ALICE 


pole diggers and 
and powder 
drill 


gasoline and diesel 


welders 


generators presses, 


benders, 


compressors, ynduit pushers 


hack 


pumps, ¢ 
ind cable pullers, electric conduit 


and: = threaders 
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ROLLING stock includes nine trucks variously equipped for 
light delivery, industrial and commercial work, highway and 


heavy line jobs. Extra trucks are rented as necessity arises. 


all equipment in constant repair, with 
the maintenance work performed in the 
company’s electrical, mechanical, ma- 
chine and carpentry shops. In these 
circular 
drill presses, electric drills and grind 


shops—equipped with saws, 


ers, spray and exhaust equipment—all 
equipment is checked and reconditioned 
as soon as it is returned from a proj 
ect. Generator oil is changed, batteries 
are charged, cutting edges are sharp- 
ened, bearings and other worn parts 
are replaced, stuffing boxes are re 
packed and all moving parts are lubri- 
cated. All metal parts are wire brushed, 


“d red lead or alumi 


prime 
num, 


with either 
then (like all equipment, both 
final 
finishing vat of contrasting 
green paint. Not 

this coating distinctive but it 
lentifies ¢ 


ind wood) given a two 


only i 
quickly 
iobs 


ymmpany property on 


re than a single trade 


id losses 


due to “m 
equipment have 
Where 


equipment 


lown sec 


several knock 


Sse 


1eNT1¢ 


out for safety, for worn ladder rungs 
are instantly replaced, ladders with 
splintered or badly worn side bars are 
destroyed, hoist chains with deformed 
hooks are scrapped, and broken insula 
tion is cause for condemnation of the 


tool or 


equipment 
Maintenance Dividends 


Chat this maintenance program pro 
duces tangible money-saving results is 
facts that 
on the job have been sharply lessened, 
rates 


evidenced by the accidents 
decreased 
this 
safety record, and the savings in insur 


insurance have cor- 


respondingly due to improved 
ance premiums have gone a long way 
towards paying for the maintenance 
[ Not only does the company 
profit through reduced rates and re 
but trained men 


the J »b 


luced accident claims, 


ire absent from fewer days, 


production efficiency is upped and 


is enhanced. 
is organizational and operational 
with working 


' 
employees 
in an environment de- 


‘ir comfort and conven- 
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Electric Radiant Heating—VI 


Glass panels 


LASS _heating provide 
electric radiant heating from com- 
pact and attractive sources oper- 
ating at temperatures relatively higher 
than the ceiling type panels discussed 
in the articles in this series. 
Glass panels are made up of heat re- 
sistant clear glass with resistance grids 


panels 


previous 


of various types fused to the glass. 
Heat backing with sturdy 
framing and housing allows flush or 
installation in walls and the 
of conventional wiring con- 


reflecting 


surface 
advantage 
nections. 

\ large the 
delivered to the surroundings by the 
panel appear initially as radiant heat. 
In a typical panel design, the operat- 
ing temperature is approximately 300 
the conductivity of 


proportion of energy 


degrees However, 
glass to heat is low while its transpar- 
radiant energy high. The 
the glass feels “hot”, pro- 
connection by heating the 
but delivers most of its 
directly to the surrounding 
walls and furniture by radiation. 

By the of in- 
terior surfaces, the panels heat the air 
indirectly as a result of 

Just as with 
methods, the 
directly 
prevented 
losing heat too rapidly. 

It has been claimed for 


ency to 
surface of 
vides some 
adjacent air, 
energy 
raising temperature 
secondary 


heating “visible” surfaces 
other 


body 


radiant heating 


receives the radiation 


and is consequently from 
radiant heat 
temperatures can 
those 
heating svstems with 


While these 
provided in a labor 


ing systems that air 
be reduced 
normal to other 


considerably over 


equivalent “comfort” 
conditions can be 
atory, it is, in the writer’s opinion, not 
clearly established ordinary 
roundings and living conditions. 

Whatever 
installed, it 
ity to 


for sur 


type of heating system is 
must 
the heat 
difference. To 


have sufficient capac 


loss at design 


balance 
temperature accept a 


lower interior wall and air tempera- 
radiant heating isk j 
Much h 

about lower air ter 
the 
good sealin 


ture for 


design 


adequate 
ratures, but with 
minimum infiltrati provided by 


air, walls ar 
the 


same 


‘ 
ipproach 
ve have said before it 
ial characteristi 


iffer < 


ELECTRICAL 


provide easily adaptable sources for partial 


in operating economies. From the 
standpoint of initial design, however, 
any system should have adequate heat 
input to balance maximum heat losses 
at any reasonable interior temperature 
the owners may select. 

The design of heating systems us- 
ing glass panels is substantially the 
same as the 
scribed in this series. 


methods previously de- 
Total heat loss 
and the heat loss of each area 
culated. Sufficient capacity is then al- 
lotted to each area for the design re- 
auirements. As with low temperature 
ceiling panels, it is preferable to ex- 
ceed requirements. The kilowatt hours 
required by the system will follow the 
daily temperature difference between 
and __ outside 

the automatic 


are cal- 


inside temperatures 


through temperature 
control. 

With radiant heating sys- 
tems, very close control of temperature 


electric 


highly desirable and practical in a 
e do not find in other types of 
First, the thermal ca- 
heating equipment is 
There is a minimum of 
and over-run in shut- 
ting down. Second, there are no me- 
chanical or combustion elements in the 


way Ww 
heating systems. 
the 
relatively low 

lag in starting 


pacity of 


system and the frequency of the on and 


or full electric heating. 


off cycle is unimportant. 

One half degree temperature varia- 
tion is below the threshold of temper- 
ature sensitivity of the average per- 
Practical controls and associated 
relays, however, can operate effec- 
tively on this small range. One such 
control illustrated in dia- 
gram here showing the Mercoid Sen- 
satherm, relays and typical panel wir- 
ing connections. 

Since each panel is a primary source 
of heat, i.e., electric energy is con- 
verted into useful heat directly at the 
point of use, panel heating systems are 
easily and logically zoned by indi- 
vidual room or area thermostats. In 
large rooms or areas more than one 
thermostat may be used. From the dia- 
gram it will be noted that one or two 
circuit relays may be employed to di- 
rectly operate panel circuits up to 4000 
watts per circuit. Relays may 
paralleled for operation from 
thermostat. 

The radi- 
ant heating are such that a whole new 
field of heat control is opened up. It 
offers possibilities for precise temper- 
ature and zoning heretofore 
impractical with combustion or central 
steam systems. 


son. 


system is 


also be 
one 


charactersitics of electric 


control 
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TYPICAL circuit diagram of controls and panel connections. 
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CARE OF INDUSTRIAL TUBES 


High vacuum tubes are finding a place in many types of industrial appa- 


ratus. As oscillators, amplifiers and rectifiers, they perform many opera- 


tions essential to efficient and economical production. 


of their makeup, functions and care 


responsible for their operation and maintenance. 


By H. J. Dailey 


Westinghouse Electric Corp. 


Cathodes 


The cathode is the heart of the os- 
cillator, amplifier or rectifier tube, as 
it supplies free electrons to be utilized 
by the application of potentials to the 
Each of the 
discussed 


various tube electrodes. 
three cathode 


is sturdy and dependable within its 


types to be 


application limitations. 


Oxide Coated Cathodes 


Oxide coated cathodes are used in 
the greatest number of power and rec- 
tifier tubes where the principal re- 
quirement is cathode 
power. The indirectly heated type is 
the most popular with the quick-heat- 


economy of 


ing filament type being a close second. 

The coated par- 
ticularly susceptible to high velocity 
Application of volt- 
before the 


yxide cathode is 
ion bombardment 
other 
cathode has reached proper operating 


ages to electrodes 
temperature may cause complete or 


partial destruction of the cathode. 


When the cathode is at its normal 
operating temperature, the electrons 
emitted by it form a cloud around the 
When other 
trodes are energized by application of 
positive potentials, the passage of elec 
trons from the cathode to these elec- 
trodes ionization of the mole- 
cules of the residual gasses. 

Ions (those which have a positive 
accelerated toward the 
cathode as it is usually the most nega- 
electrode. When the electron 
cloud exists the positive ions must 


emitting surfaces. elec- 


cause 


charge) are 
tive 


pass through the cloud before striking 
the cathode. Many ions are neutral- 
ized, thus the ion current density at 
the cathode is lowered to the point 
where no permanent damage results. 
If voltages are applied to electrodes 
other than the cathode before this elec- 
tron sheath or cloud is formed, there 
is nothing to prevent the positive ions 
striking the cathode 
maximum velocity obtainable with the 
High velocity ions 


from with the 
voltages applied. 
may cause stripping of the oxide coat 
ing from the cathode surface 
Operation at light loads with lower- 
than-rated minimum filament voltage 





STAND-BY OPERATION TABLE 


Recommended Stand-By Conditions 
(Per Cent of Normal Filament Voltage) 





Tube Type by Kind of 
Filament or Cathode: 


Pure Tungsten Filament 
(Medium Types) 80 
Pure Tungsten Filament 
(Large Types) 80 
Thoriated Tungsten Filament 
(Small and Medium Types) 80 
Thoriated Tungsten Filament 
(Large Types) 80 
Oxide Coated Filament 
(Vacuum Types) 80 
Oxide Coated Cathodes 
(Vacuum Types) 
Oxide Coated Cathodes 
(Gas Types) 


: Under 15 15 Minutes 
Minutes: 


2 to 12 
Hours: 


Over 12 


to 2 Hours: Hours: 


80 Ott Off 


80 80 





An understanding 


is essential background for those 


is sometimes permissable. The manu- 
facturer specifies the conditions of op- 
eration including minimum heating 
time. The manufacturer should be 
consulted before any deviatior is made 
from the published application infor- 
mation. 

Tubes with this type of cathode usu- 
ally operate at less than 1000 volts on 
the anode except in those types where 
the current density is very low or 
where the anode voltages are applied 
in short pulses. When pulse operation 
is permitted the maximum pulse dura- 
tion is given by the manufacturer. Ex- 
ceeding this value may ruin or perma- 
nently damage the cathode. 

Overvoltage operation of the cath- 
ode causes volatilization of the barium, 
stronstium and calcium oxides usually 
Such 
coating of the 
grid or grids with emission mixture 


used in the emission mixture. 


volatilization causes 
thermionic 
emission from the grid or grids, with 
the resultant changes in operating 
characteristics. The emission capa- 
bilities of a cathode deteriorate rapidly 
when operated above its optimum tem- 
perature. 


which may give rise to 


Thoriated Tungsten Cathodes 


Thoriated 
used 


filaments are 
in small, medium and medium- 
large transmitting type tubes due to 
their relatively high emission efficiency 
as compared with pure tungsten. The 
emission efficiency is approximately 
ten to twenty times that of pure tung- 
sten, but is approximately rv that of 
the oxide coated types. This filament 
type is susceptible to high velocity 
positive ion bombardment but to a 
degree than the oxide coated 
type. This cathode is widely used in 
tube types of 2 kw power output or 
less but its use is gradually being ex- 
panded into the higher power field. 
Loss of emission from this filament 


tungsten 


lesser 


type occurs in three principal ways: 
1. When the filament is operated be- 
low its rating, the rate of 


thorium diffusion to the surface is re- 


Vv tage 
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FORCED AIR-COOLED TRIODE with thoriated tungsten filament. It is used in 
induction and dielectric heating, FM, AM and television broadcasting (left). 


Radiation-cooled beam tetrode with oxide coated cathode (center). 


Radiation. 


cooled thoriated tungsten filament triode used in diathermy applications (right). 


duced, thus the surface is gradually 
denuded of its thorium covering. Once 
the thorium coverage is less than ap- 
proximately 80% of the total surface 
decreases 


the electron emission 


idly. 
2. If the filament is operated above 


its rated voltage the rate 


rap- 


of vaporiza- 
tion of thorium increases rapidly, and 
the layer of tungsten carbide decom- 
poses rapidly with free carbon being 
When tlie surface 
is no longer tungsten carbide, or if 


released filament 


the surface film of tungsten more than 
a few crystals thick, it again loses its 
high electron emission quaiities 

3. When the 


high-velocity ion 


subjected 
bom- 
bardment, the thorium layer is quickly 
and the 
filament loses its emission properties. 
Such follow accidental 
overloads 


filament is 
to excessive 


removed from the surface 


failures may 
From these emission failure causes, 


two rules for thoriated tungsten fila- 
ment operation may be written. 
1. Always operate the tube within 
the ratings established by the manu- 
facturer’s recommendations. 
2. If the 
dental 


tube is subjected to acci- 
overload, operate the tube with 
only the filament voltage applied at 
approximately 30% above normal for 
30 minutes and reduce to rated voltage 
for several hours before again placing 
in service. This procedure should re- 
‘ondition the filament and help to re- 
store the emission to or near its former 
level. 

should 
d filament volt- 


voltage 


Thoriated tun; ents 


uge, and in where 


fluctuations are wit! plus or minus 


five per cent. Some manufacturers 


permit oper 


perating such filaments at less 


than rated voltage (usually a maxi- 
mum of 5%) when lightly loaded but 
the manufacturer should be consulted 
before so doing. It is often a wise pre- 
caution to operate the filament only at 
or slightly above rated voltage for 10 
to 20 minutes before placing in service. 
rhis treatment applies to new tubes 
only. 

Of the two tungsten types, i.e., pure 
or thoriated tungsten, the latter is 
more easily damaged by sudden physi- 
cal shocks as tungsten carbide is hard 
and brittle. Insertion or removal from 
the socket should be carefully accom- 
plished, placing padding against ad- 
jacent circuit parts to prevent striking 
the tube against a hard surface. 

rhoriated tungsten filaments, being 
more fragile, usually require that the 
starting current be limited to a value 
of 150% or less of the rated current. 
The manufacturer supplies the maxi- 
mum starting current for each type. A 
system of relays may be used to short 
out resistance in series with the fila- 
ment transformer primary. A variable 
transformer, rheostat, or high reac- 
tance transformer may be utilized to 
limit the initial current surge to the 
required value. 


Pure Tungsten Cathodes 


This cathode type finds its principal 
application in power tubes and recti- 
fiers which operate at high voltages 
and relatively high power levels. In 
the power tube types the cathode 
power required for reasonable tube life 
is usually low in comparison with the 
radio frequency power output. 

The emission from a pure tungsten 
cathode is virtually independent of ion 
bombardment, thus is not easily dam- 
accidental overload. 


aged by High 


voltage operation usually dictates the 
use of this filament type in high volt- 
age rectifiers and larger power tubes. 
This type filament is often desirable 
for use where proper tube maintenance 
is difficult or wide variation of line 
voltage (greater than plus or minus 
5%) are a occurrence, 
Where multiphase cathodes are used 
the voltages between phases should be 
with the voltage of each 
phase being held within the limits 
given by the manufacturer. 

As the tube ages, mechanical shocks 
should be avoided. Mechanical shock 
to the filament may be introduced by 
means other than by bumping or drop- 
ping the tube. A sudden application 
of filament power from a well regu- 
lated voltage source to a cold tube 
causes a displacement of the filament 
strands from the magnetic fields set 
up by the high initial surge filament 
current. 

It is desirable on the smaller tube 
types to limit the filament current to 
200% of the rated current. This usu- 
ally applies to tubes with rated filament 
currents of 100 amperes or less. For 
tungsten filaments requiring over 100 
amperes for excitation the initial cur- 
rent should not exceed 150% of rated 
current, unless specified otherwise by 
the manufacturer. 

he life of a pure tungsten filament 
is a function of its temperature, with 
life being extremely sensitive to fila- 
ment voltage in the ranges normally 
used in filament design. For maximum 
life the filament voltage should be ad- 
justed just above the minimum value 
required to supply sufficient electron 
emission for proper operation. 

rhe rectified grid current is one of 
the most sensitive indicators of ample 
electron emisssion. When a pure tung- 
sten filament three or four-electrode 
tube is being operated under load either 
as an oscillator or amplifier, the fila- 
ment voltage may be reduced until the 
rectified grid current or the power out- 
put starts to decrease. The filament 
voltage should then be increased suffi- 
ciently to offset the normal line volt- 
age variations. A readjustment once a 
month as outlined by this method 
would assure maximum filament life. 
If a pure tungsten filament is operated 
by direct current, the polarity should 
be reversed every 500 hours or once a 
month. For rectifiers, the anode dissi- 
pation is a good indicator of emission 
as it will increase rapidly as the fila- 
ment voltage is decreased, thus may 
be used as an indicator of filament ad- 
justment. Where radiation cooled rec- 
tifier tubes are used, the filament volt- 

[Continued on page 166] 


common 


balanced 
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BRILLIANTLY LIGHTED ENTRANCE to Chandler's Shoes 
Store, State Street, Chicago. Intensities of from 300 to 2000 foot- 
candles on merchandise displays, attracts attention of passers-by. 


MAIN FLOOR as viewed from entrance, showing general store 
space in front and fitting and sales space beyond. All-glass front 
gives unobstructed view of entire first floor. 


CASE STUDY IN LIGHTING 


From 40 to 70 footeandles general and up to 300 on displays with 644 


walts per square foot average in Chandler’s Chicago loop store demon- 


strates planned lighting application. 


PPLICATION of modern light 
ing techniques for effective mer- 
Stat 
Street store in Chicago offers an im- 
in planned light- 
ing installed by Continental Electrical 
Construction Company of Chicago. 
rhe entrance lobby is illuminated by 
incandescent tlood 
lamps for general plus 
louvered lamps 


chandising in Chandler’s 


pressive case study 


eight projector 
illumination 
hive 


projector spot 


ibove the display. The windows are 


lighted by a row of 200-watt incan 
lescent lamps in silver mirrored re 
flectors, slightly over one foot apart 
supplemented by ten rows of slimline 
fluorescent lamps behind each lou 
vered section in the ceiling, and by a 
row of 150-watt projector spot lamps 
in each lotwwered section to build up 
the illumination levels on the displays 
These spot lamps are mounted flush 
and are adjustable. The average gen 
eral lighting level in the windows is 
about 300 footcandles while the level 
m some displays was found to be as 
tigh as 2000 footcandles 

As illustrated 


hosiery display 


above, a bag and 
near the 
lighted with fluorescent. 
behind 


entrance 1s 
Incandescent 
diffusing 


glass, 


downlights, 
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upplement an arrangement of 
lamps and elliptical fluorescent trof- 
fers in providing general lighting for 
the store area. These are further sup- 
plemented at the point of sale at the 
bag counter by additional projector 
A fluorescent cove adds 


spot 


spot lamps 
ceiling brightness to soften highlights 
in the display area. 


Che rear part of the main floor has 
i dropped ceiling lighted by 4-iamp 
slimline fluorescent troffers and re- 
cessed projector flood lamps. Shelf 
and circular niche displays are lighted 
with concealed fluorescent lamps. The 
back wall of glass is trans- 
illuminated by slimline The 
conception and planning of the light- 


white 


] amps 


FLUORESCENT TROFFERS provide general lighting and light for displays and 
circular wall niches. (A) elliptical troffer. (B) diffuse shallow troffer. 


Seller No. 35 
' 
» 
@)) 


Stimiine lomo 





T 


Small 


Bofties+2 o 


+ 
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TROFFER A 
Section 8-8 


Solar No.S-t75 
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TROFFER 8B 
Section C-C 
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FITTING AND SALES SPACE, rear of above, reflects 


“sun-parlor” effect, 


created by white glass rear wall lighted from behind by slimline lamp strips. 
Luminous wall builds up general illumination. 


FOR SHOE SALES 


By Leonard V. James 


ing system in this the 
responsibility of the architects, Hola- 
bird, Root and Burgee of Chicago, as- 
sisted in the technical and merchandis- 
ing aspects by W. Emil Foremen of 
St. Louis. Solar Light Manufacturing 
Company of Chicago made the equip- 
ment, much of it specially built for 
this store. 


case Was 


Some of the details of this store 
lighting installation are sufficiently 
unique and interesting to merit special 
description. Many are indicated on 
the plan drawing of the main floor. 

One unique detail is the ceiling in- 
stallation of troffers and spots in the 
front of the store interior, which can 
be seen from the street. Because the 


LOUVERALL CANOPY with adjustable spots used for accessory display on third 
floor is nearly 36 feet long, six feet wide, and formed from eight equal sections. 


Solar No. 3622 



























































PLAN OF COMPLETE UNIT 
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Trans-ilhumina ted, 
-@ x! 
Sallast box-—~ ! 


























4 cht sign 
’ 


Soler recessed flood and lamps (/50w) 
* 150W. No. 3537 
” 300 W. No. 2916 
ad (50W. No. 156 
Curtis recessed window reflectors (200 Ww) 
Ceiling outlet for utility lights 
Exit light 
Siga junction box 


@eenocdue 


Q———S Comb slimline andret/ spots 
@ Vertical slimline strips 





@ Exaseecs 


Recessed fluor. fixt. or cove or disploys 





LIGHTING LAYOUT on main floor, 
showing integration of lighting with archi- 
tectural details and merchandise displays. 
Fluorescent is used for general illumina- 
tion and incandescent for high intensity 
and accent lighting. Combination of light 
sources provides good color quality. 
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FLUORESCENT LAMPS light the wall and floor cases, and is 
supplemented by overhead general lighting from recessed incan- 
descent downlights, in French Room on second floor. 


are elliptical, they appear to 

»w luminous slots (34 inches 

ide) in the ceiling, connecting from 
one bright spot light to another. Each 
trofte! one 64-inch 


T6 4500 slimline 


with 
300 milli-ampere 
The maintained 
general illumination in this area, with 
all of the 

candles average 
It should be that all of the 
ind = standard 


equipped 


fluorescent lamp 


lighting on, is over 50 foot 


noted 
fluorescent 
the store are 4500 
level of 


lamps, 


the generally high illumina- 


tion throughout making this color of 


light most acceptable 
Phe lighting of the shelf and circu- 
Il niches and the bag display on 


floor is accomplished by the 


use of two or three-lamp troffers for 
T12 fluorescent lamps of suitable 
lengths. Three-lamp 
stalled over the 
shelves and two-lamp units over the 
circular niches. Behind the round 
openings for these circular niches, 
which are 27 inches in diameter, there 
are 30 inch square boxes lighted with 


units are in- 


bag display and 


two 20-watt T12 lamps in each case. 
Maintained footcandles are from 50 to 
200 on the shelves in the large bag dis- 
play, 100 to 300 on the recessed shelf 
niches and 50 to 200 at the displays 
in the circular niches. 

The coves across the center of the 
store, over the bag display and else 
where about the store for the illumina- 
tion of ceiling areas, contain two-lamp 


















































ELEVATION 


A-A 


LIGHTED COFFERS provide an abundance of soft quality illumination for the 
stairway from main floor to the French Room above. 
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MODERN LIGHTING techniques used to light attractive acces- 
sory display on third floor feature this 36-foot long display, and 
include fluorescent lamps in the cases and above the canopy. 


strips and slimline lamps of lengths 
to fit the construction. These are 
placed close to the lip of the cove so 
as to avoid too bright a back wall. 
Che function of the coves is to supple- 
ment the other lighting and more par- 
ticularly to contribute to the general 
atmosphere and comfort by reducing 
brightness differences. 

The accessory display on the third 
floor has a louverall canopy effect 
which, with its built-in supplementary 
equipment, accentuates the illumina- 
tion of the accessories in the display 
ind at the point of sale. The resulting 
lighting levels are 150 to 200 foot- 
candles. The louver section is ap- 
proximately 6 feet wide and 36 feet 
Slimline fluorescent lamps 72 

*s long are placed side by side, 12 

*s on center, about 6 inches above 
the louvers. These louvers are con- 
structed of baked white enameled 
steel, with 2 by 2 inch cells, 3 inches 
Eight gimbel ring assemblies 
are inserted to accommodate 150-watt 
projector lamps—flood or spot can be 


long 


deep 


used. 

With such a wide variety of lighting 
treatments used in this modern shoe 
store, it is a tribute to excellent design, 
application and decoration that an at- 
mosphere of complete harmony has 
This is clearly illus- 
trated by comparing the period chan- 
deliers in the French room with such 


n achieved. 


items as the louverall canopy over the 
third-floor 
many variations of cove and niche in- 


iccessory displays and the 


stallations throughout the store. Ver 
satility of switching control provides 
combinations 


1 
numerous display 
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301 CHAMBER OF COMMERCE BUILDING, PITTSBURGH 19, PA, 
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Century 40 horsepower, type SC motor driving an 
induced draft fan for a stack. 


From oy) 


Line of Electric Motors 
You Can Select 


your current supply 


Rig ht Kind —'- match 


ht Type--~-""” 
4 ight Protection —esains om 


¢ 400 horsepowe” 


our load characteristics 


pheric hazards 


/. wide range of kinds, types and sizes 
of Century motors makes it possible to select 
a standard motor to meet the requirements 
of all popular applications. 


They are available for both AC and DC 
current—high, normal and low torque char- 
acteristics. Types are also available for 
applications requiring varying speeds and 
reversing direction of rotation. 


Century 150 horsepower, type SC motor driving a To protect against atmospheric hazards, 
two-stage centrifugal pump in a city water plant. Century motors are enclosed in open rated 
drip proof, splashproof, totally enclosed fan 
cooled and explosion proof frames. Many 
types are available with vertical and flange 
mountings as well as standard horizontal 


bases. 


Specify Century motors for all your electric 
power requirements. 


Popular sizes and standard ratings are generally 
available from factory and branch office stocks. 





1806 Pine Street, Saint Louis 3, Missouri 
Offices and Stock Points in Principal Cities 


| CENTURY ELECTRIC CO. 


Two Century 75 horsepower SC high torque motors vORS| 


driving refrigeration compressors. t 
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STURDY PIPE RACKS, extending up to 16-foot ceiling, support over 400 
wire reels in 15-by-20 foot area. Rolling ladders, step racks and remote-control 
electric hoists facilitate raising and lowering of reels while inventory board 
keeps record of existing stock constantly accurate. 


Space and Energy Conservedin Storage Room 


J. L. Hemphill and Company, North 
Bergen, N. J., stores more than 400 
reels of wire and cable in an area cov- 
This was 
space, but 


ering only 300 square feet 
lictated by limited floor 
I advantages and 


¢ 
_— 2 
the result has many 


what can be accomplished 
with proper rack design, remote-con- 
trol electric hoists, rolling ladders and 
hanging reel cradles. Also of inter- 
est is their perpetual inventory board 
which gives existing cable stocks at 
ill times. Jack Herman, Hemphill’s 

states that 


efficient storeroon keeper, 
conserved 
) 


se practical methods and devices. 
floor plan, the 
ible storage room measures 
15-by-20 feet and racks extend up- 
wards to the 16-foot ceiling. Racks are 
formed of 14- and 2-inch pipe, welded 
together to form a sturdy, rigid frame 
The horizontal mem 
bers are spaced from 9- to 12-inches 


indicates 


} e] 


time, space and energy are 
by the 


As indi 


wire and c 


1 
ated in the 


real supp yrting 


apart (depending upon the size of the 
reels to be cradled between them) and 
vertical intervals are 26 (for 
2-foot reels), 19 (for 16-inch 
reels) and 15 inches (for 1-foot reels) 
With these dimensions, it is apparent 
that larger reels 
while the smaller spools are stored 13 


high. This arrangement provides space 


inches 


inches 


7 tiers exist for the 


and 25 


for 180 2-foot reels, 200 1-foot spools 
16-inch reels. Monorails are 
ceiling-mounted to serve the racks 
supporting the larger reels, while a 
rolling; ladder (similar to those used 
in shoe and department stores) can 
be easily moved to reach any of the 
smaller and lighter reels. 

When lifting or lowering a reel, the 
remote-control electric hoist is posi- 
tioned on the monorail adjacent to the 
rack being considered. A leather belt 
sling is passed around the reel, and 
the hoist rapidly and safely performs 
the lifting chore. In the event that the 
reel is to be merely examined, or wire 
is to be removed from the reel with- 
out lowering the reel to the floor, the 
is used to lift the reel from its 
rack and swing it forward to rest ona 
hanging cradle or step rack. This 
step can be positioned as desired in 
front of any reel and it is supported 
by two vertical hooks that pass over 
the horizontal above. Since 
the distance between the two vertical 
hooks is greater than the width of any 
reel, the reel can slide freely from its 
rack position through these supporting 
arms to the step where it can be safely 
examined at leisure without danger 
of having it drop. 

A perpetual inventory is maintained 


sling 


member 

















STEP RACK is positioned in front 
of reel to be removed from pipe 
cradle, Vertical hooks slide over 
horizontal member above reel and 
base of step rests against lower hori- 
zontal pipe. Since distance between 
vertical hooks is greater than width 
of reels, reels can pass freely be- 
tween bars. 


PIPE RACK is formed by 1%- and 
2-inch members, welded together at 
all intersecting points. Horizontal 
and vertical distances between cra- 
dling pipes are 12 and 26 inches 
(for 2-foot reels), 9 and 15 inches 
(for 1-foot reels). 


at all times, the inventory board being 
mounted in a corner of the storage 
room and the system consisting of 
large cardboard discs. The board is 
lettered alphabetically to coincide with 
the lettering of the racks, and series of 
hooks on the board correspond to the 
400 reel positions in the storage room. 
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PORCELAIN 
RECEPTACLES 


For fast, positive installation on either 34%” 
or 4” outlet boxes, these new receptacles 
are tops. Open holes are provided for 4” 
mounting; knockouts for 3%” applications. 
Styling is smart, modern. Oversized base, 
4-11/16” in diameter, covers plaster irreg- 
ularities around the box, making a neat, 
eye-appealing unit. 


KEYLESS No. 111 

Shown at right — Keyless Receptacle num- 
ber 111. One-piece design. Handy angle 
contacts make quick installation easy. 
Added convenience: screws are staked — 
cannot fall out of unit. 


PULL TYPE No. 7681 

Shown at right — Pull Receptacle number 
7681. Unit shown has chain and 3’ cord. 
Other models are available with 7” chain 
or with chain and insulator. 


Units of this type have removable porce- 
lain rings which release the Bakelite pull 
interior for quick, easy wiring. 


ALL RECEPTACLES ARE LISTED AS STANDARD by 
THE UNDERWRITERS’ LABORATORIES, INC. 


™, No. 7681 


a 
ey 9 


Branches in: Boston, Chicago, Dallas, Denver, Detroit, Los Angeles, New 
York, Philadelphia, San Francisco, Syracuse 


In Canada: Arrow-Hart & Hegeman (Canada) Ltd. Mt. Dennis, Toronto 


cA RBY 
CALL YOUR NEA 
ELECTRICAL DISTRIBUTOR 
FOR PROMPT 
SERVICE 


WIRING 
DEVICES 


ARROW 


ELECTRIC DIVISION 


Write today for more information: 


1704 LAUREL STREET 
HARTFORD 6, CONN. 


ENCLOSED 
SWITCHES 


THE. ARROW-HART & HEGEMAN ELECTRIC COMPANY 
HARTFORD, CONNECTICUT 
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JACK HERMAN, storeroom keeper, 
easily regulates position of heavy 
24-inch wire reel by supporting it 
with leather sling and operating 
electric remote-control handle to ac- 
tivate overhead hoist. 


Each cardboard disc (with a small 
round hole punched to fit over these 
hooks) carries a reel designation, the 
reel position, size of wire and type of 
insulation. Also listed is the gross and 
net weight of the reel when originally 
purchased and these weights are re- 
duced eah time wire or cable is re- 
moved from the reel. Therefore, by 
glancing at the discs hanging on the 
inventory board, the existing stock 
is quickly noted and, as soon as a cer- 
tain size and tvpe of wire is reduced 
to a minimum level, additional reels are 
placed on order. 

Jack Herman, in charge of this 
storage room, is responsible for the 
condition of the stock, the inventory 
level and the records. The outside 
door to the loading platform is kept 
locked and, since the inside door opens 
directly into the general storage area 
where Mr. Herman keeps his records, 
the possibility of error due to stock 
being removed without reporting the 
withdrawal is slight. As a result, in- 
ventories are constantly exact and the 
area is maintained in a neat condition 
Although the cable supply is compre 
hensive, the compactness and orderli 
ness of the storage area gives the im- 


pression of uncluttered space. 


Outdoor Burnout Oven 


A gas-fired outdoor oven is used to 
burn out stators at the motor repai 
department of the Barker-Fowler Elec- 
tric Company, Lansing, Michigan. 
The circular oven is constructed of fire 
brick in a metal frame; is 48 inches in 
diameter and 36 inches high; has time- 


clock control of the gas valves and an 
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A NEW STANDARD 
OF LIGHT TRANSMISSION 


Taste-Testing Room, Kraft 
Foods Company, Chicago, 
ilinois. installation involved 
three types of recessed troffers 
made by Curtis Lighting, Inc. 
The three 40-watt lamp troffers 
provide an average of 40 
F.C.; two lamp 29 F.C. and 
single lamp, 15 F.C. Recessed 
incandescent, 200-watt I.F. 
lamp troffer averages 66 F.C. 

erages were cal db 
using a coefficient of utilizo- 
tion of .41 and a maintenance 
factor of 75%. These valves 
were verified by 21 actual 
readings after 100 hours of 
burning. 





Close-up of FOTA-LITE show- 
ing how louvers penetrate full 
thickness of glass. 


Corning FOTA-LITE provides uniform brightness 
control from both fluorescent or incandescent light sources 


In the taste-testing kitchen of Kraft Foods Company, 
foods are appraised and arranged for color photog- 
raphy and Taiotlalen art. A high level of illumina- 
tion plus exceptional brightness control was desired. 
A combination of sabears coamins and fluorescent were 
found desirable for delicate color control. 

To blend the external appearance of both luminaires 
and use the most efficient and effective material, 
Corning FOTA-LITE glass was selected. The choice 
of FOTA-LITE gave excellent footcandle and bright- 
ness values. Comparative brightness readings proved 
that FOTA-LITE produced lower values than louvered 
fixtures or several other types of glass panels in the 
45° to horizontal zone. It brought out color contrast 
with clarity and reality. 


CORNING GLASS WORKS 


CORNING, NEW YORK 


FOTA-LITE és a remarkable new lighting glass. 
Diffusing louvers are transmitted into the full thick- 
ness of glass by a photographic process. They never 
lose efficiency for the image is permanent. Light 
directed vertically remains unrestricted while the 
diffusing louvers intercept and eliminate glare at the 
45° cut-off. 


FOTA-LITE permits dust-tight fixture construction. 
Maintenance is no problem since only a single flat sur- 
face need be cleaned. There is almost no limit to its 
application as it may be used in recessed or pendant 
lighting fixtures, continuous row or complete luminous 
ceilings. You can evaluate it best by sending for a 
sample. Use form below. 


FREE—FOTA-LITE compte on request. 


CORNING GLASS WORKS, “Dept. EC-4, Corning, N. Y. 


Please send me your FOTA-LITE demonstration card showing 


how FOTA-LITE diffuses and cuts off light at 45° 


Nome_ Title 








FOR EFFICIENT, ATTRACTIVE LIGHTING... 


Company 





Address 


CORNING ALBA-LITE for diffusion of fluorescent light ... CORNING FOTA-LITE for high levet illumi- 


nation .. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


. CORNING brand LENS PANELS and PYREX brand LENSLITES for prismatic light control 


City__ State___ 
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LOWERING A 75-hp, 1800 rpm, 
stator into the outdoor burnout 
oven at Barker-Fowler Electric Com- 
pany in Lansing, Michigan. Electric 
hoist on monorail extends out from 
shop area. 


i 
“Thing | like about ) 


this RIGID “400” 
«+. can move it by \' COVER IS IN place on top of oven 


° - and gas turned on. High stack with 
myself if | have to automatic control provides proper 


i I mans senice 
\utomatic stack control of its natural 
lrait to shut off the gas if the oven be 
mes too hot. 
Model 400” can be furnished with 
legs, handy tool tray, feet and all I-heam A-frame position n electric 
fittings at slight additional cost. age: SNS POSIIORS SN cee 
1oist directly over the oven opening 


=| Sib Model 400” for loading and unloading. Stators up 
} 


o 100 hp. 1200 rpm size can be handled 


An I-beam monorail supported by an 





by the oven. 


... lightest power unit made Once the stator is lowered in the 


ven, a round, fire-brick lined cover 

. . — £ ahe temi —- 

@ One man can move Model “400” around on the job. Weighs just a — “ pacar an As og homme ae 
little over 100 lbs., plenty of power for hand tool threading, cutting, ones thin Guia on. pipe upright. 
reaming. Universal motor — forward, reverse, light socket power. \ long lever with an eccentric “foot” 
Riw@ntD 3-jaw chuck with chuck wrench ejector; self-centering work- raises the cover on its supporting arm 
holder in rear turns with pipe. Sealed-in lubrication. Thousands of . Sees eee, eee 


h P Dri 3 : swing out of the way during loading 
these Power Drives now in service. Buy one at your Supply House. ind back into place after the oven is 


tarted. Ashes of the charred windings 
‘an be removed from an opening at the 
bottom of the circular oven, 


i 4 Burnout time varies with the size 
Se . uae rs a if stator and condition of the insula- 


Ww re) R "4 -§ rt) E R P | P E T re) re} L Ss tion in the windings (wet, oil-soaked, 


etc.). Total time, including burning 


once the windings are ignited, is ap- 
THE RIDGE TOOL CO. « ELYRIA, OHIO proximately 20 $ five 


minutes for a 
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MAKE SAVINGS WITH 


CRESCENT 


ENDURITE Type RH 


(Gives Greater Current Carrying 
Capacity per Dollar of Ynstalled Cost) 


EXAMPLE - 
200 AMP. CIRCUIT * 


250,000 CM 3/0 


TYPE R TYPE RH 


Requires 212" Conduit. Maximum pcr- ‘ Requires 2" Conduit. Maximum per- 
missible operating temperature 60°C. missible operating temperature 75°C. 


The superior heat resistant characteristics of CRESCENT ENDURITE 
INSULATION with its higher permissible operating temperature and 
therefore greater current carrying capacity, permit the use of a smaller 
size of conductor, and in most cases smaller size of conduit at less cost 
than would be required for Type R Wire for the same load. 

For light loads requiring small sized conductors, Voltage Drop is the 
determining factor in choice of wire size. Usually in sizes No. 6 AWG 
and heavier for power circuits or No. 1 AWG and heavier for lighting 
circuits, CRESCENT ENDURITE Type RH Wire & Cable gives the lowest 
installed cost-per-ampere of useful circuit capacity. 


* In Accordance with 1947 National Electrical Code. 


CRESCENT 


WIRE and CABLE 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . APRIL, 1950 








horsepower unit; 30 minutes. for a 25 
hp. motor ; 40 minutes ior tors from 
50 to 100 hp. in size. The gas is 
actually on for about half of the total 
burnout time in each case 


Sheet and Roll 
| Insulation Storage 


Insulating materials are stored in 
one corner of the motor service shop 
of the L. R. Klose Electric Company 
at Kalamazoo, Michigan. To conserve 
floor space and still keep ill materials 
within easy reach of the mechanic, 
Klose built a wood storage cabinet 92- 
inches high, 46-inches deep, and 39- 
inches wide. It contains 15 sections, 


each about 5-inches high. Some are 
the full 39-inch width: others have a 





THE CONSTRUCTION: FIREPROOF .. 
FIRE INSURANCE: MAXIMUM... . STORAGE CABINET for sheet in- 
FIRE WARNING SYSTEM: NONE. And today smoke and charred ruins are the only sulation has 15 sections; each 46-in. 
remaining marks of a hospital that “couldn't burn by 39-in. by 5-in. high and equipped 

with hinged “drop” cover. Tubing 





Scenes like this are tragic proof that when it comes to fire, passive measures is stored in trough shelves at left. 
arent enough. Fires are bound to happen and your best safeguard 
five protection check inspections 24 hours a day a quick way tae - ; 

of sounding an alarn a sure method of getting help fast enter division ; all are the full 46-incl 
depth Each section has l inged 

THAT'S WHERE COUCH FITS INTO YOUR PICTURE esa?” cacuie tall ctaiiad tee tales anetien 

I I Cl i pring 
For Couch Fire Alarm Systems are on the job around the clock ready t catches 


elp you avoid loss by getting action gackly. Fron 
that are made especially for hospitals, institut 
you're bound to find one right for your needs. Writ 


or all details 





mg the many types Stencilled on the front of h lrop 
aduetri nlent ‘ ‘ 
industrial plants cover is the type and size of sheet in- 
lay for Bulletin 111 ’ i 1 
sulation stored therein. Trough shel- 





ves on the “free” side of the cabinet 





contain various types of insulating 
tubing. A wall rack holds slot sticks. 
Immediately in front of the cabinet 


One of several types of Couch prote 
tive equipment each fire anc 


tation transmits distinctive code 





Wren Spceeses. oe. paper: San the insulation cutting table. 
wit i 1 date ne ‘ 4 , 1 
: ; ; , \Mounted to the wall-side of this table 
| with 1 wid t i 17 
slar i pipe rack containing removable 








spindles for rolled paper and cloth in- 


Bi sulations \rrangement is such that 
the insulation can be unrolled and fed 

6.H.COUC co., INC. into the cutter in one operatior 

DEPT. 804 NORTH QUINCY 71, MASS. Phis arrangement confines all mate- 


ils requiring the use of the cutter to 
Private telephones for home and office . . . hospital signaling systems . . . apartment house 1 single area; speeds cutting opera- 











telephones and mail boxes . . . fire alarm systems for industrial plants and public buildings. tions: eliminates waste steps 
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This is for M 


You squirm and sweat until you’ve found and 
tried a new way of doing something—a better 
way. It’s people with that kind of thoughts who 
have made the electrical industry conspicuous 
for its record of progress. They’re still doing it. 

Take, for instance, a field we happen to be 
interested in—insulated wire and cable. 

Some of the shrewdest contractors in the 
business are using aluminum right now for 
feeders and other heavy cable installations. 
Why—when it takes effort to do something a 
new way? Simply because aluminum costs less. 





Insulated 


rx 






Y 
N | 


R) 
~ 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


en with Restless Minds 


Weighs less. Puts less strain on a building. 

With a little extra effort, these contractors are 
getting credit for a good job at a lower price. 

Do this yourself today: Figure one good feeder 
installation both ways—in aluminum and in cop- 
per. You’ll see the reward for pioneering instincts. 

For prices, call one of the manufacturers 
listed below. 

For copy of ‘Questions & Answers About 
Aluminum Conductors’, call your nearby Alcoa 
Sales Office, or write ALUMINUM COMPANY OF 
AMERICA, 1785D Gulf Bidg., Pittsburgh 19, Pa. 


Aluminum Conductors 


Anaconda Wire & Cable Company 
Collyer Insulated Wire Company 


Crescent Insulated Wire & Cable Company 


The Okonite Company 
United States Rubber Company 


Ye) of ALCOA @ ALUMINUM are made by = 
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Rely on Quabtily— 


PYLE-NATIONAL INDUSTR 


IAL LIGHTING FIXTURES 


poset 


HAZARDOUS LOCATIONS 


' EXPLOSION-PROOF 


PYLE-NATIONAL LE SERIES (Class |, Groups C and D) 


For use in locations where highly flammable ma- 
terials are manufactured or handled. 

Rugged, flame-tight cast aluminum alloy hous- 
ings render internal explosions harmless, and 
insure safe operating temperatures. Threaded 
construction permits easy access to interior for 
wiring and lamp replacement. Available in many 
types and sizes. 


FLEXIBLE SUPPORTS 


PYLE-NATIONAL FO SERIES: (Class |, Group D; 
Class Il, Groups E, F and G and Class III) 


Pyle-O-Flex supports are for use with 
pendant type, explosion-proof and dust- 
tight lighting fixtures to comply with NEC 
which limits rigid stems to 12” in length. 

Pyle-O-Flex is made to resist internal 
explosions and provides a good electri- 
cal joint without bonded jumpers. 


THE PYLE-NATI 


1344 NORTH KOSTNER AVE 


PYLE-NATIONAL DE SERIES: (Class II, Group E, F, G and Class II!) 


For use in locations where flammable dusts are 
present in quantity. 


Strong, one-piece cast aluminum alloy housings 
are designed to exclude dust from the interior 
and to avoid accumulation of dust on the exte- 
rior surface. Available in many types and sizes. 


Pyle-National also manufactures a complete 
line of explosion-proof and dust-tight supporting 
PYLETS for lighting fixture mounting, in addition 
to an extensive line of the most commonly used 
types of conduit fittings, switches and circuit 
breakers for hazardous locations. Consult the 
new PYLET Catalog 


ONAL COMPANY 


NUE, CHICAGO 51, ILLINOIS Sunes (0 


District Offices and Representatives in Principal Cities of the United States 


Export Department: International Railways Supply Co., 30 Church St., New York. Canadian Agent: The Holden Co., Ltd., Montreal. 


PLUGS AND RECEPTACLES @ FLOODLIGHTS @ TURBO-GENERATORS e@ GYRALITES e@ CONDUIT FITTINGS e MULTI-VENT AIR DISTRIBUTION 
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Industrial Electrification 





Speed Measurement 


Chronometric, centrifugal and resonant-reed tachometers are essential tools 


for indicating and recording rotational speeds; providing useful data pertain- 


ing to slippage, stresses, load, lubrication, friction and power transmission. 


uesswork has 1 place in elec 
G trical operation Chat applies to 
questions of frequencies and rotational 
speeds equally as much as it does to 
queries concerning voltage, amperage 
and power factor. For most modern 
production equipment is designed to 
operate at precise speeds and only by 
checking, interpreting and maintain- 
ing these rates can maximum efficien- 
cies be obtained. 

It is readily acknowledged by those 
associated with plant operation, pro- 
duction and maintenance, that speed 
is a vital factor in industrial operation. 
Yet too few fully appreciate the im- 
portant facts that incorrect speeds are 
directly related to serious losses, and 
that speed fluctuatiois and variations 
are simple keys to prcblems relating to 
the mechanical transmission of power, 
lubrication, stresses and irregularities 
of load. 

For these reasons, it is well to pro- 
vide facilities for accurately measuring 
and recording speeds and frequencies. 
Periodic surveys can then be made 
with assurance, data can be assembled 
and intelligently evaluated, and indi- 
cated repairs or adjustments can be 
promptly effected. 

Although with practice close ap- 
proximations of speeds can be obtained 
by the use of revolution counters and 
stop watches, the application of mod- 
ern speed measuring instruments im- 
proves both the simplicity and 
accuracy of readings. Such speed 
measuring devices include three ma- 
jor types of tachometers; the chrono- 
metric, centrifugal and resonant-reed 
types. 

Profitable applications for tachome- 
ters in the electrical industry are as 
diversified as the industry itself, for 
they are necessary tools for testing the 
rotation of motors, generators, tur- 
bines, pumps, blowers, power tools and 
all equipments having rotating gears, 
shafts, spindles, vanes or pulleys. And 
accurate readings can determine belt 


ELECTRICAL 


By Stuart C. Sommer 


James B. Biddle Company 
Philadelphia, Pa. 


FIG. 1—Accessible shaft or other 
rotating part is necessary when 
speed is measured by a chronomet- 
ric or centrifugal tachometer. 


FIG. 2—Resonant reed tachometers 
indicate revolutional speeds merely 
by bringing the instrument into 
contact with the machine. 


CONSTRUCTION AND MAINTENANCE .. 


slippage, check cutting 
grinding rates, measure conveyor 
travel and detect friction. With speed 
and output so closely related, it follows 
that speed measurement can become a 
barometer of plant operating condi- 
tions. 

Of the three types of tachometers 
mentioned, the first two—chronometric 
and centrifugal—fall into the class of 
instruments requiring an accessible 
shaft or other rotating or moving part 
for application and measuring. (Fig. 1) 
The third type—applying the theory 
of resonant-reeds—is also applicable 
when the shafts are not accessible, 
with speeds in rpm. determined sim- 
ply by touching these types of tacho- 
meters to the machine being measured. 
(Fig. 2) 

Where the need is for an instrument 
that will merely measure the average 
number of revolutions per minute, the 
chronometric type of indicator will 
suffice. As the name implies, the chro- 
nometric tachometer has a chronome- 


speeds and 


FIG. 3—Chronometric tachometer 
has time-measuring element so that 
revolutions during a fixed period 
of time are recorded. 
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FULLMAN 





Quick and Easy to Instali— 
Long and Dependable Service 


“Latrobe” Floor Boxes are designed to 


permit quick 


installation, saving workmen's time. 


All “Latrobe” 
Specialties—are made 


insure long and trusty service. 


Products—Floor 
of highest 


Boxes and Wiring 


quality materials to 


5 & 


No. 110 “Latrobe” 
Watertight Box 


Simple and compact in design, the 
No. 110 Non-Adjustable Watertight 
Floor Box is quick to install and 
gives trouble-free service. Has No 
208 Receptacle. Cover Plate 342°’ 


diam. 


No. 150 Box— 
No. 207 Nozzle 


Adjustable and watertight for in- 
stallation in concrete or wood fin 
ished concrete floors. Underwriters 
approved. 


1050 CABLE STAPLE 
for 
Romex and All Non-Metallic 
Covered Cable 


These 1050 staples are 142" long by 
9/16" wide. They are packed 100 
per box, 500 per box, 2,500 per car 
ton, 10,000 per keg. 


No. 252-R “Latrobe’”’ 
Two Gang Box 
Adjustable with No. 206 Receptacle 
in one section. One Cover Plate has 


2” Flush Brass Plug; other has 2” 
Flush Brass Plug. 


Keystone Fish Wire 


Made of high quality flat steel 
wire. Tempered exactly right. Ten 


ae 


“Bulldog” BX 
Cable Staples 
These high quality staples are 


packed in cartons, kegs or barrels. 
2,500, 6,000, 30,000. 


Sold Only Through Wholesalers 


ULLMAN MANUFACTURING CO. 
LATROBE . . . PENNSYLVANIA 


atrobe 


mall ed a Tee eee 





FIG, 4—Centrifugal tachometer op- 
erates on fly-ball principle, directly 
indicating on the large easily-read 
dial face all variatons in speed dur- 
ing the testing period. 


ter or time-measuring element, directly 
associated with it and it integrates, or 
adds, the number of turns or the dis- 
tance of travel during a fixed period of 
time. indi- 
cated. Instantaneous speeds and fluc- 
tuations are not shown. In use, a 
suitable tip is fitted to the instrument 
spindle and placed in contact with the 
centered end of the shaft. When a 
starting button is pressed and released, 
hands on the the instrument 
rotate for a few seconds, finally stop- 
ping at points indicating the required 
average shaft speed. 


Only average speeds are 


face of 


By again press- 
ing the button, the watch mechanism 
is rewound and the hands automati- 
cally return to the zero mark. (Fig. 3) 
The centrifugal or fly-ball-governor 
type instruments are commonly known 
as indicating hand tachometers. They 
indicate directly, following closely all 
variations 
the test 


in speed for the period of 
Units are available either as 
single-range or multiple-range instru- 
ments, with a gear changing device in 
the barrel. Since the pointer closely 
in speed, slight 
variations will be apparent under con 


follows all changes 
ditions of belt slippage or load change 
When measuring shaft speed, the ro- 
tatable head is set for the correct speed 
range. However, if the speed is not 
known, the mechanism is protected 
from damage due to overspeeding by 
starting with the highest range on the 
instrument. If the pointer does not 
respond when the tip is placed against 
the rotating element, the next lower 
range is selected, with this process be- 
1 until 


ing repeated read- 
ybtained. 


g 1 satisfactory 
g is When feet-per-minute 
measured, a_ rubber-tired 
wheel is substituted for the spindle tip 
and is held firmly against the surface 


are being 
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the Name is... FAIRBANKS-MORSE 


= for Mofors.. 


For the Broadest Range of 
Motor Requirements Look for this 
name plate! 


Whether you are interested in a single 
motor, or a thousand—one type and 
size, or a variety of types and sizes— 
you'll find that any and all you need 
are designed and built by Fairbanks- 
Morse. How important this is to you 
depends on how much you want to 
deal with a single, up-to-date source of 
motors—a company of long-time ex- 
perts in designing and building motors 
for all uses—a group of electrical spe- 
cialists who will give you sound, un- 
biased help in motor application. 


If you want these advantages... then, for motors, 
look to Fairbanks-Morse. 


Single phase Vertical motors 


integral h 
( ral horsepower) motors Single phase (fractional horsepower) motors 


FAIRBANKS-MORSE sates CENTERS a; 
MORE 


ATLANTA 3, GEORGIA BOSTON 10, MASS CINCINNATI 2, OHIO ON 
760 Lee St., S. W. 178 Atlantic Avenue 49 Central Avenue 
Amburst 7701 lay. 33600 Main 3010 NEXT 
BALTIMORE 18, MD. BUFFALO 4, N.Y CLEVELAND 14, OHIO Py Ve E 
2010 Lovegrove St. 1011 Jefferson Ave 2810 Superior Ave. 
Belmont 5258 Lin. 4210 Main 5480 
BIRMINGHAM 1, ALA. CHICAGO 5, ILLINOIS COLUMBUS 8, OHIO, 
626 N. Ninth St. Zone 4 1550 S. State St 1034 Goodale Bivd 
HA 7-7100 Walnut 8581 


36546 
DALLAS 2, TEXAS, 1713 N. Market Street, 


THESE ARE YOUR 





Central 4347 





the Name is... 


All popular sizes of 
Fairbanks-Morse Polyphase before you buy motors... 


Squirrel Cage motors 
have the Copperspun 


ROTOR- 


Only Fairbanks-Morse 
offers the indestructible, 


For example... Copperspun rotor 


There’s longer life built into every popular 
Fairbanks-Morse motor. It is the Copperspun 
rotor, the exclusive centrifugal cast rotor that 
is as indestructible as such a moving part can be 
—and as it should be. The Copperspun rotor 
with its sturdy, well proportioned shaft is 

Explosio ® iatieen dynamically balanced—to run quietly and 
smoothly through more years of service than 
you can expect from ordinary motors. The Cop- 
perspun rotor is an added, exclusive advantage 
you get when you specify Fairbanks-Morse for 
motors. 

Totally enclosed non-ventilated motors Le) Why not talk over Fairbanks-Morse motor de- 
sign and its benefits with a Fairbanks-Morse 
specialist? Write or call the nearest Fairbanks- 

Morse branch office listed on these pages. 


Totally enclosed 
fan cooled motors 


General purpose protected frame 
squirrel cage motors 


ruese ane rourr FAIRBANKS 


DENVER 2, COLO. HOUSTON 13, TEXAS KANSAS CITY 7, MO 
1500 17th Street 5521 Novigation Bivd 1300 Liberty Street 
Tebor 6241 Wayside 2159—(LD 506) Victor 6474 

DES MOINES 17, IOWA INDIANAPOLIS 4, IND LOS ANGELES 11, CALIF 
2017 Dean Avenue 224 East Ohio St 4535 S. Soto Street 
44913 Franklin 3684 Jefferson 8151 

DETROIT 13, MICHIGAN JACKSONVILLE 6, FLA LOUISVILLE 8, KY. 
11110 Gest Warren Ave. 930 East Adams St 2008 So. Brook St 

Kalhoun 1469 


Valley 1-7100 5-6473 
MEMPHIS 3, TENN., Dermon Bidg 








FAIRBANKS-MORSE 


BAND saw. An Axisi Ai-ooe solve problems like these 


oo with ‘al Ai if — 


Axi gtor 


Lighter Weight—Shorter Length 
ideal for Scores of Uses 





Since the advent of the Fairbanks-Morse Axial 
Air-Gap motor, literally hundreds of users have 
turned to it because it offers the benefits of 
approximately 30% less weight and 40% shorter 
over-all length than conventional motors. Actual- 
ly wherever size, weight and appearance of the 
driven machine are important, the Axial Air-Gap 
motor has proved to be a useful, unique and more 
than satisfactory solution. Designed and built 
with all of the Fairbanks-Morse traditional regard 
for strength, balance and minimum of mainte- 
VENTILATOR FAN. nance, Axial Air-Gap motors incorporate, too, the 
Note how an Axial Air- well known Copperspun rotor design. Because of 
Gap motorreduces height the large diameter of the rotor, the flywheel effect 
and simplifies fabrica- is approximately three times that of correspond- 
tion of this ventilating ing conventional ratings—making it ideal for 
fan. applications not involving repeated plugging and 
reversing duties. 

There are many other things you should know 
about Axial Air-Gap motors if you are designing 
motor-driven equipment —or in any other way 

involved with motor selection. Consult your 


pe eargpes 9 Fairbanks-Morse sales specialist. 
space and weight— 
making an attractive, \ ¥ 
compact and sturdy unit. : MOTORGEAR. The Axial 
1 Air-Gap motor combined 
with a helical gear reducer 
makes industry's smallest, 
lightest, most compact, slow 
speed unit. (Up to 10 hp.) 


MORSE aus cenrees 
PHILADELPHIA &, PA. 


NEW YORK, N.Y 

404 N. Plankinton 533 Canal St. (Shop) 401 N. Broad St. 
Daly 8-0180 Wal. 2-4100 

MINNEAPOLIS 15, MINN. NEW YORK 4, N.Y PITTSBURGH 24, PA. 
417 S. Fourth Street 80 Broad 5. 4301 Main Street 
Main 4353 Hanover 2-7470 Shenley 1-3123 

NEW ORLEANS 13, LA OMAHA 8, NEBRASKA PORTLAND 14, OREGON 

ee 05 S. E. Taylor St. 
1000 St. Charles Ave. 902 Harney S!. 1 y 
Raymond 3115 Atlantic 3122 East 0131 
PROVIDENCE 3, &. 1, 187 Pine Street 





MILWAUKEE 3, WIS 





the Name is... FAIRBANKS-MORSE 


If you Buy, Specify or use Motors, 
You Need this Information! 


"Pocket Panorama” of 
the complete line of 
Fairbanks-Morse 
Motors— Generators 





peste” 4 Here is a handy reference which shows the 
4 complete line of Fairbanks-Morse motor and 
pois poor? generating equipment along with basic infor- 
1 mation on each unit. Over 40 sizes and types 
illustrated—good usable data for anyone con- 

cerned with motor selection and application. 





Famous “Catechism of Electrical Machinery” 


an invaluable reference 


Here is a fund of basic information on the 

design, performance and proper use of the 

common types of direct current and alternating 

current motors, generators and control equip- 

ment. Primarily intended for those who are not 

widely familiar with electrical phenomena or 

terminology, it also has been widely accepted 

by engineers, maintenance men, designers and 

others as an aid in instruction of new men for f = 

factory, engineering or sales departments. Used @) : 

by the thousands in some of the country’s Ney ° 

leading technical institutions it has no canal te - Fal RBANKS MORSE 9 

simplifying and explaining the intricacies of 

electrical machinery. a name worth remembering 
Your Request written on your DIESEL LOCOMOTIVES AND ENGINES + 

HOME WATER SERVICE AND HEATING EQUIPMENT 


letterhead, addressed to your nearest Fairbanks- 
Morse Branch Office (listed on these pages) 


will be promptly answered. 
THESE ARE YouR FAIRBANKS-MORSE 
ST. LOUIS 2, MO. SAN FRANCISCO 7, CALIF TULSA 3, OKLA. 
217 Sewth Eighth $. 630 Third Street 1335 Hunt Bidg 
Chestnut 7483 Exbrook 25855 emeston 5. 8.C 
ST. PAUL 1, MINN. SEATTLE 99, WASH go tee hay 
220-26 E. Fifth Street Saimon Bay Terminal District 669 . 
Gerfield 4335 Alden 6600 
SALT LAKE CITY 1, UTAH, STUTTGART, ARK FAIRBANKS-MORSE de MEXICO S.A., 
153 W. Second South S. 403 South Main St Balderas 146, Mexico 1. D. F. Mexico 


32108 
Export Division: NEW YORK 4, N. Y., 80 Brood Street 








ELECTRICAL MACHINERY + PUMPS + SCALES 
RAILCAR + FARM MACHINERY 
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FIG. 5—Tachoscope combines a 
stop watch and chronometric speed 
counter with all hands operating 
clockwise regardless of rotational 
direction of shaft on motor. 


FIG. 6© — Tachonorm measures 
speeds as percentages of normal. 
Extreme accuracy of instrument 
makes it valuable for research and 
laboratory work. 


FIG. 7—Tachograph traces a permanent record of speeds or rates of 
travel on a roll of graph paper which moves forward at a constant rate. 


“1 
pulley 


yrinciples 
| centrifugal t 
three 


we c 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


standard for speed measurements. On 
the watch face, a large hand revolves 
once a minute in 1/5th-second inter- 
vals while a smaller pointer revolves 


once every 30 minutes. The revolu 


tion counter has three dials; with the 
| 
| 


irge hand indicating rpm. from 0 to 
100, one of the smaller dials indicating 
revolutions up to 1000 in intervals of 
100 rpm., and the other smaller dial 
indicating revolutions up to 10,000 in 
1000-rpn rvals All nds oper- 

irdl 
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—mweaew YOU: USE 
repens... You aced 
CHANNELLOCK 


xoOorrmZzZzes=z0 
ZROOCOFrFmMZZr=xrO 


No matter \ 

what your 
work... 
plumbing, 
electrical, 
automotive, 
aviation, 
battery or 
ignition — there 
is a Channellock 
plier designed 
specifically for 
your job. If you use 
pliers .. . you need 
Channellock. 


The exclusive tonque and groove 
joint gives you these ‘‘plus’’ features: 
Greater Strength, Longer Wearing, 
Self-Cleaning, Closely Spaced Ad- 
justments, Visible Adjustments, No 
Wear on Joint Bolt. 


Nik 


Send for Catalog C-6 today 


CHAMPION DEARMENT TOOL CO 
MEADVILLE + PA. 
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FIG. 8—Accessory parts for chronometric and centrifugal tachometers 
include extension shafts and a variety of metal and rubber tips, cones 


and wheels. 
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FIG. 9—Cutaway view of splash-proof rectangular type Frahm 
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ter shows simple construction of resonant reed instrument. 


revolution. Since longer intervals are 
affected by 


ones, 


errors than 
are taken 
ifter 30- or 60-second periods. 
(Fig. 5) 

The tachonorm is generally confined 
to research and laboratory work, where 


speeds must be n 


less slig 


brief 


rht 
readings 
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usually 


easured as a percent 
nal speed with extreme a 
One of the most important 
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over-speed trips 


machine must 


ve taken out 1in pet 


can be 


> range 
t above an 
the 


the spec d 


normal 1 
normal iuse 


peed 


relativel 


sure 


When 


CONSTRUCTION AND MAINTENANCE . 


ictual sy} forman 


veing teste d, the 


weed pet ot equipment 
tachograph or curve- 
available and 
i permanent traced by the 
unit on graph paper. (Fig. 7) 

lo facilitate the use of chronometric 


drawing tachometer is 


record is 


ind centrifugal tachometers, accessory 
extension 
points, 
e obtained 
(hig. 8) 


triangular 
muffs and 


with these 


bars, steel tips, 


rubber wheels can 
instruments. 
The third major tachor 
the resonant-reed or vibrating type 

is available for both hand use or for 
permanent mounting. These units are 
unique in their abilities for measuring 
speeds and vibration rates simply by 
ontact with the machines being tested, 
requiring no direct contact with ro- 
tating elements. Therefore, where no 
noving parts are accessible, this fea- 
ture permits the 


type ol eter 
| 
{ 


taking of readings 
which might otherwise be difficult or 

} 
imp 


possible to obtain 


Since there are no moving parts, 
pivots, there are 
viling problems 


pointers, jewels or 
) maintenance or 
In ad yuplings and 


gears, b 
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For the RIGHT Fluorescent System 
PLUS ALL the Latest Advancements in Lighting Unit Design: 
MIN 


From the clean, calm atmosphere of a 
plant engineering department to the 
dampest, dustiest, most vapor-laden spot 
in a factory, there is a Benjamin Fluores- 
cent Lighting System specifically designed 
to provide proper illumination at mini- 
mum maintenance and operating cost. 


Each system is not only designed to meet 
specific needs, but also incorporates the lat- 
est advancements in lighting unit design. 

Typical of these advancements, which 
provide extra-value benefits, are—New, 
Streamlined Design for pleasing appearance, 
easier cleaning...Improved Covers and Cover 
Clamps for simplified maintenance of sealed- 
type units... High Power Factor Ballast Equip- 
ment for both Slimline and General Service 
fluorescent lamps...“ Lok-Latch”, the time- 
saving reflector fasteners which facilitate easy 
access to control equipment...and the 
important “Springlox” Lampholder develop- 
ment, described at right. 

All Benjamin advancements—both old and 
new —are especially developed for industrial 


Specijy BEN 





lighting, to meet the rigors of severe, heavy- 
duty operation. That is why all Benjamin 
Fluorescent Units feature “Built-Like-A- 
Battleship” Construction of Heavy-Gauge 
steel, which does not buckle or bend, and 
genuine Porcelain Enamel, which cannot 
corrode, deteriorate or discolor in adverse 
industrial atmospheres. These units may be 
equipped for greater brightness control witha 
porcelain-enameled Longitudinal Shield, which 
increases crosswise shielding angle by 14 
The new Diffuser-Reflector 
directs 6'4°e of the light 
upward to reduce 
contrasts. 

The new 32-page Ben- 
jamin Book, “A Planning 
Guide to Improved Plant 
Lighting”, shows how 
Benjamin Fluorescent 
Units, such as those illus- 
trated below, are applied 
to solve many lighting 
problems. Included in the 


book is a chart, showing how these units, 
and others described in the new Benjamin 
Catalog, can be used to make up the 12 
Basic Lighting Systems. For your copy of the 
= Planning Guide’, sent without cost 
or obligation, simply mail request 
on your company letterhead to: 
BENJAMIN ELECTRIC MBG. CO., 
DEPT. H, DES PLAINES, ILL. 

ts 
A, 


Springton”’ service locations 
1/2 the Conventional number 





FLUORESCENT LAMPHOLDERS 


SHRINK “ typical of practical and up-to-the-minute 


BENJAMIN ENGINEERING! 


CLOSED-END REFLECTORS i 


Benjamin RLM “’Stream-Fle 40°" Porcelain 
Enomeled Closed-End Units for two ond 
three 40-w Fluorescent Lamps. 


Benjamin ‘'Stream-Fio 40°" Diffuser Units 
Porcelain Enameled Units with Apertures 

directing part of the light upward 

Benjamin ‘‘Stream-Fle 40°’ Recessed Mounting 
nits. Porcelain Enameled Units Approved 
for Recessed Mounting by Underwriters’ 
Laboratories, Inc 


Benjamin RLM ‘‘Shield-Fle 40°' Units 
Porcelain Enameled Closed-End Units with 
Shield for two 40-w Fluorescent Lamps 


Benjamin “‘Shield-Fie 40°’ Diffusers 
Closed-End Porcelain Enameled 

Units with Apertures directing part of the 
light upward and Shield providing 

27° shielding angle 


OPEN-END REFLECTORS 


Benjamin RLM ‘‘Twin-Fie 40°" and 
““Tripte-Fie 40°’ Units. Porcelain Enameled 
Open-End Units for two and three 

40-w Fluorescent Lamps. 


“Twin-Fie 40°" and “‘Triple-Fle 40°’ Diffusers 
Porcelain Enameled, Open-End Units 

with Apertures directing part of 

the light upward. 


DUST-TIGHT 


Type 11-6 ‘‘Sealed-Flo 40°’ Dust-Tight Units 
Porcelain Enameled, One-Piece Units with 
Gloss Covers—Approved as Dust-Tight 


by Underwriters’ Laboratories, inc 


How the “Springlox” Lampholder cuts MAINTENANCE COSTS 
Lomps ond starters can be checked and replaced from ONE 
service location. Complete servicing can be performed from 
one half the number of service locations usually required for 
any system equipped with bi-pin, turret-type sockets.. Locks 
lamps securely in place . Allows one-hand insertion of lamps 

“Finding” Ring helps maintenance man insert new lamp ina 
hurry... Allows easy access to starters. Cushions lamps against 
vibration and shock for longer lamp life. Send for FREE 
bulletin entitled, “it's Not the First Cost...it's the Upkeep”, 
that shows how “Springlox” can cut maintenance costs. 





All units shown on this page are equipped: 
with “Springion”’ Lampholders 





CONTINUOUS LINES 


Benjamin RLM ‘‘Lite-Line 40°" System 

A practical, economical method of 
obtaining higher illumination by coupling 
lighting units into desired length of lines. 


“‘Lite-Line 40°’ Porcelain Enamel Channei 
System for locations with excessively damp 
atmospheres. Porcelain Enameled Channel 

is impervious to effects of moisture. 


VAPOR-TIGHT 


Benjamin “‘Vapor-Tite 40°" Lighting Units 
with Sealed, One-Piece Porcelain 
Enameled Housing and hinged 

Gloss Cover. Approved as Vapor-Tight by 
Underwriters’ Laboratories, Inc. 


MOISTURE-PROOF 


improved RLM ‘'TX-40"" Units 

with One-Piece Porcelain Enameled Steel 
Housings, designed for use in humid, 
domp atmospheres. 


Benjamin's 


Complete Line enables you to specify Equipment which Exactly Meets Requirements! 
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electrical connections are unnecessary. 
For practical purposes, the instrument 
is unaffected by ordinary temperature 
changes, stray magnetic fields or oper- 
ating positions. It is rugged without 
being sluggish; accurate but not com- 
plicated; sensitive but not delicate. 
With no direct connections between 
meter and machine, there is no danger 
of overspeed. It will therefore stand 
a lot more use—and abuse—than most 
tachometers and, due to its simplicity, 
it can be used with accuracy by opera- 
tors with little or no previous experi- 
ence. 

Tuned reeds are mounted in a comb- 
like pattern on a reed shoe and scale 
calibrations are marked on the face of 
the instrument. When held against 
a machine in operation, the individual 
reeds in tune with the vibration of the 
machine will respond by forming a 
visible pattern on the scale which is 
directly read in revolutions per minute. 
Accuracies better than 0.5 percent can 
be achieved, with ranges going as high 
as 100,000 rpm. In fact, a recent test 
by the National Bureau of Standards 
on a normal 60-cycle Frahm Frequency 
Meter (taken at random from stock) 
indicated an accuracy within 2 percent. 
(Fig. 9) 

The theory of resonance is well 
known through our acquaintance with 
radio and tones produced from musical 
instruments. When a reed is in reso- 
nance, slight vibrations are visibly 
amplified so that, although the base 
moves but slightly, the tip swings 
through a relatively wide arc Since 
no rotating machine is absolutely free 
from vibration, contact between meter 
ind machine will always produce a 
definite pattern on the scale. 

Since it would be impractical to con- 
struct a meter having a reed tuned for 
each possible revolutionary vibration, 
the interval between reeds becomes a 


FIG. 10—Visible pattern of vibrat- 

acured 4 ing reeds gives rapid and accurate 

WESTERN INSULATED W E qe) approximation of speeds. Patterns 
. shown above indicate speeds of 

1001 EAST 62ND ST.* LOS ANGELES 1, CALIFORNIA | 3600, 3625 and 3612 rpm. (Top to 


bottom ). 
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FIG. 11—Frequency meters are 
similar to resonant reed tachome- 
ters in construction and principle, 
with electromagnet vibrators trans- 
mitting circuit frequencies to vis- 


ible reeds. 


compromise between range and accu- 
racy. A 3600-rpm. reed, for example, 
is tuned to within about 11 rpm. How- 
ever, with practice, readings can be 
made quickly and easily to one-quarter 
of this interval. To illustrate: when 
the amplitude of one reed is at its 
maximum and the amplitude of those 
on either side are smaller and equal, 
the speed of the machine is equal to 
the speed of the reed vibrating at 
maximum amplitude. When two suc- 
cessive reeds vibrate with equal ampli- 
tude, the speed is half way between the 
tuned frequencies of these reeds. And 
when one reed vibrates at relatively 
large amplitude and the amplitude 
of adjacent reeds are unequal, the 
speed is determined by interpolation. 
(Fig. 10) 

So nearly alike are resonant-reed 
frequency meters to  resonant-reed 
tachometers in construction and prin 
ciple that a few words are included 
to emphasize their simplicity and 
efficiency. When connected directly 
across the circuit, like a voltmeter, the 
frequency of the circuit is transmitted 
to the reeds by means of a small elec- 
tromagnetic vibrator and, by noting 
the pattern of vibration and interpolat- 
ing in the same manner as for the 
resonant-reed tachometer, readings are 
possible within one-eighth of a cycle. 
(Fig. 11) y 

Inasmuch as regular plant-wide in 
spection of power and driven equip- 
ment is vital to efficient operation and 
profitable production, and since the 
intelligent interpretation of data de- 
pends upon the accuracy and complete- 
ness of records, too much emphasis 
cannot be placed upon the inclusion of 
speed measurements obtained with ac- 
curacy through the use of tachometers. 





ACCURATE 


FRICTION AND RUBBER 


SAVE TIME Ever work with tape 

that’s stiff, that sticks to your fingers, 
blackens your hands or ravels? Then you'll 
know what we mean when we say 
ACCURATE TAPES WORK WITH YOU! 
Tackiness, pliability and stretch are exactly 
right to save time and effort. Irregular 
surfaces and wire ends cover quickly and 
easily. 


SAVE MONEY Actual tests prove 

that Accurate’s fast working qualities, alone, 
result in time savings that almost cover tape 
costs. Accurate guaranteed footage assures 
full specified roll lengths—various roll sizes 
and job packages promote 

economical purchasing. 


GET THE FACTS on Accurate Tapes 


today! This new catalog contains complete 
information on all Accurate Tapes. Illustrated, 
it includes specifications, roll lengths and 
packaging. To obtain your copy, just call or 
write the Accurate Manufacturing Company, 
Garfield, New Jersey. 


SINGLE ROLL 
CARTONS 


SINGLE ROLLS 
CELLOPHANE WRAPPED 


hace: @ 


ACCURATE TAPE = 
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SAFETY SWITCH 


a 





Send now lor this bookter 


about the new Noark Safety Switch that’s got 


EVERY THING 





THIS BOOKLET tells all about the new Federal Noark 
Front-Operated Safety Switch . . . shows why it’s the safest 
safety switch ever built . . . the coolest in operation . . . the 
easiest to install and maintain . . . the most profitable safety 
switch for you because it’s the best safety switch for your 
customers. ‘ 

From pictures and descriptions, you'll learn about the 
guaranteed current break of this new switch; its visible 
blade construction and special 3-position, front-operated 
handle. You'll see how safety is further assured by arc muf- 
flers or Rolare snuffers that extinguish arcs instantly . . . how 
accommodation for four locks makes the switch virtually 
tamper-proof. 

Other pages tell you how the new Noark design permits 
removal of blades and mufflers in a jiffy . . . how the entire 
switch mechanism is easily removed from the enclosure . . . 


how unit pole construction (each pole on an individual 
block) cuts losses due to accidental breakage. 

And here’s the whole story of how coolest operation has 
been attained. Loose joints cause heat, and this new switch 
has only two joints to each pole (some switches have as 
many as six). These joints are held under extreme ten- 
sion by powerful steel springs. An ingenious one-piece fuse 
terminal and lug construction, and a new patented high 
pressure fuse holder are other features that bring low operat- 
ing temperatures and long service life. 

New Federal Noark Front-Operated Type “A” Safety 
Switches come in 30, 60, and 100 ampere capacities, for 
230-volt A.C.—250-volt D.C. and 575-volt A.C.—600-volt 
D.C. Type “C” Front-Operated Safety Switches come in the 
same sizes and have many of these special features. Mail 
coupon on next page for your copy of booklet. 
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For coolest operation, the 
new Noark Safety Switch has 
only two joints to each pole 
and they are both under high ten- 
sion. Heavy external steel springs 
along the switch blade apply con- 
stant pressure at both hinge and 


Pressure spring of the pat- 
ented fuse holder is located 
in block under fuse where 
unaffected by heat. High-pressure 
lever action assures minimum con- 
tact resistance: cool operation. No 
screws to work loose; no springs 


This is the only visible blade 

switch with the operatin 

cross bar beneath the owteek 
blades. The operator is thus safe- 
guarded because the cross bar 
forces open the contacting blades 
regardless of broken hooks or 


breakjaw. near fuse to become annealed. 


damaged hinge m 


New Federal Noark Front- 

Operated Safety Switches of 

more than 250 volts are pro- Entire switch mechanism is mounted on a back plate which can be 
tected by Noark Rolare Snuffers. 5 removed from the box by loosening three self-retaining screws. Wiring 
These operate by means of two is quick and easy. Blades and mufflers can be removed in a few seconds. 
arc-resistant rollers which snap Individual pole blocks cut losses due to accidental ee As these new 


together when switchblades leave Safety Switches are operated from the front, they can be closely banked for 
the breakjaw and extinguish arcs 


maximum space saving. 
instantly. 





Federal Electric Products Company 
50 Paris St., Newark 5, N. J 


Gentlemen: Please send me by return mail a copy of booklet 
describing the new Federal Noark Front-Operated Safety Switch. 


Federal Electric has spared no ex- 

pense in making the new Noark 

Front-Operated Safety Switch 
smart and attractive in appearance as 
well as mechanically perfect. Enclo- My Name 
sures are of code grade steel, finished 
with gray baked enamel . . . Each 
switch carries Underwriters’ Labora- Address 
tories approval and has the maximum City 
horsepower rating for its size allowed 
by the Underwriters. 


Company 


My distributor is 


FEDERAL ~eoae« 


FRONT-OPERATED SAFETY SWITCH 
Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, 
Circuit Breakers, Panelboards, Switchboards, Control Centers, Bus Duct * Sales offices in principal cities. 
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Joliet Township High School | 
4. E. Coyle, Architect ‘ 
Harry Norris, Contractor 


COR-180 


"Ve CORRI-Litt werzeras tome 


dim halls into bright, cheerful areas 


LEADER DIRECTIONAL Corridors ...no matter how well designed and 
INCANDESCENT LIGHT appointed ...are apt to be gloomy, tired-looking affairs. 


Cat. Ne. RA-765 Install LEADER CORRI-Lites, and even the plainest 


passageways instantly become invitingly bright and 
cheerful! The CORRI-Lite ... with its graceful design of 


baffles ...is equally helpful in lending a lively lift to 


other narrow sites... narrow rooms, offices, stores. 


SPECIFICATIONS 


CORRI-Lite can be furnished for use with regular 40-watt fluorescent tubes or 
For stairwells and other critical for use with 60”, 72” and 96” Slimline tubes. Installation may be made with 
oreas. Durable, quality fixtures, individual units, or in a continuous row, as pictured above. Baffles add to 
with directional lens beauty of this fixture and give correct shielding. Made of 20 gauge steel. 
Easy to service. Avail- Completely wired and ready for installation... Get complete specifications. 
able in various wattages 3 


up to 300. Sold and installed only by the better 


electrical wholesalers and contractors 


LEADER ELECTRIC COMPANY 


3500 North Kedzie Avenue . Chicago 18, Illinois 
leader Electric Western —800 One Hundredth Avenue, Oakland 3, Cal. 
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RECESSED FLUORESCENT UNITS and incandescent downlights provide 60 


footcandles of general illumination to clothing displayed by B. R. Raker’s 
Clothing Store in Cleveland, Ohio. Cove lighting over wall racks and above 
elevator canopy minimizes ceiling brightness ratio while PAR-38s highlight 


special displays. 


Lighting Promotes Clothing Sales 


Recently installed lighting in the 
Men’s Clothing Store of the B. R. 
Baker Company in Cleveland combines 
approved illuminating tech- 
niques and utilizes both incandescent 
and fluorescent lamps to highlight the 
clothing, uncut fabric and leather goods 


several 


on display 

Primary lighting is ceiling recessed 
than 60 footcandles 
ounters. Fluc 


and provides better 
on racks at rescent 


equipment consists of 40-watt 


troffers designed by Dorsey 
and 
manufactured by the Crescent Metal 
Products Company of Cleveland. 


of the General Electric mpany 


These 
width, have 
4500 


ps and are mounted in 5-unit 


units are 16 inches in 


louvered bottoms, us¢ degree 
’ 1 
white lam 
continuous rows across the ceiling and 
wall contain 
Filament 


lamp downlighting units are 


in 2-unit series along the 
ing racks for overcoats. 
located 
between fluorescent units to add foot 
candles, sparkle and warmth to the 
general lighting plan 


cent 


These incandes- 


luminaires are made by Curtis 


Lighting, contain 200-watt lamps and 
are equipped with concentric-ring 
louvers in order to minimize glare from 
source brightness by providing sharp 
cut-offs. 

Clothing additionally 
lighted by a single continuous row of 
fluorescent lamps mounted end-to-end 
behind an 


racks are 


valance 
while niches above the racks, display 
ing featured 
lighted dramatically from below by 
PAR-38 spotlamps. Thresholds of ele 
vators are 


overhead veneer 


merchandise; are high- 


ulso highlighted by recessed 
Curtis units mounted in the underside 
cove-lighted 


ol a scalloped edge 


canopy 


Control is flexible to permit 
the creation of 


moods and light- 


many 
ing effects 

The lighting plan and inter deco 
ration is credited to the Grand 
Rapids Store Equipment Company who 
worked cooperatively with G. E. light- 
ing engineers Conley and Potter. Wir- 
ing for the installation and fixture 
placement was by the Parker Electric 
Company of Cleveland. 


COMBINATION LIGHTING was in- 
stalled by the Parker Electric Com- 
pany in conformity with the overall 
plan prepared by G. E. lighting 
engineers Conley and Potter. Incan- 
descent units are by Curtis Light- 
ing; fluorescent fixtures were made 
by Crescent Metal Products. 


Direct-Indirect 
Office Installation 


Two types of lighting fixtures are 
installed in the District Commercial 
Office of the New York Power and 
Light Corporation, Albany, to achieve 
uniform high-intensity illumination 
free from shadows and low in bright- 
ness ratios In the 1770-square-foot 
fice area, 96 units are utilized, in- 
cluding 56 suspended Ainsworth Spa- 
cialites and 40 Holophane Holoflux 
troffer units. All units are 
2-lamp 40-watt fixtures, lamps being 4- 
foot J fluores- 
cents. 


recessed 
12 3500-degree white 


rhe original hard plaster ceiling of 
16-feet 4-inches reduced to an 
even 15 feet by suspending softone 
acoustical tiles on a framework of car- 
rier channels, tee runners and spline 
clips. Beneath this new surface, seven 
8-fixture fix- 


was 


rows of indirect-direct 
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Man-hour 
Saver in 
Checking 
3-Phase 


Connections 


The KNOPP 


Phase Sequence 


Indicator... 


has nothing to adjust 
for reading 


Now you can save time in checking poly- 
phase connections and be sure they're RIGHT 
when you use the Knopp Phase Sequence 
Indicator. Just clip it on, push the safety 
button and determine beyond a doubt 
whether the phase sequence is A-B-C: or 
C-B-A. This dependable Knopp Phase Se- 
quence Indicator shows phase sequence by 
direction of disc rotation rather than by 
lamps. Gives correct indication regardless 
of voltage or circuit conditions without 
changing taps or dials. It does protect equip- 
ment and assures properly connected poly- 
phase wiring: 50 to 500 volts, 3 phase, 3 
wire, 25-60 cycles. 


LIGHT WEIGHT, COMPACT, SMALL 


It stands up under rough field use and gives 
accurate and reliable service. It is made by 
Electrical Facilities, Inc., technical electric 
equipment manufacturers of 21 years experi- 
ence. This indicator has a laminated bake- 
lite h ing and no d metal parts. It 
is built for complete safety. Fully insulated 
clips can remain attached between tests as 
safety push button permits indication only 
when needed. Weighing but 21 oz., the 
Knopp Phase Sequence Indicator is small and 
easy to carry. Price $25.00; leather carrying 
case, $5.00 additional. Order today or write 
for complete description. 


ELECTRICAL FACILITIES INC. 


4232 Holden Street Oakland 8, California 
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ALTERNATE ROWS of recessed Holoflux troffers and suspended Ainsworth 
Specialties produce average intensities above 70 footcandles in the Albany 
district commercial office of the N. Y. Power and Light Corp. Upward light 
component from suspended units illuminated acoustical tile ceiling, keeping 


brightness ratios below 4-to-1 limit. 


LOOKING UPWARDS towards fixtures, lighting plan is apparent, with fix- 


aime 





tures 


ous runs except where it becomes necessary to 


interrupt this continuity due to air-conditioning circular duct openings. 


tures were suspended on 30-inch stems. 
rhe lines 


stalled between these suspended rows 


of recessed troffers were in- 
of light and, except where continuity 
had to be ir terrupted to provide space 
for circular air-conditioning duct open- 
ings, the number of fixtures per row 
was also eight 

Due to these air-conditioning fixed 

openings, the spacing of lighting units 
| was varied between 3-feet and 4-feet, 
4-inches from row to row, with the 
wider distances existing furthest from 

surrounding wall surfaces. Lighting is 
controlled by 9 circuits with single pole 
| switches n face 


uunted on 2 separate 


one of which controls the sus- 
while the 


plates ; 
pended units (5 circuits) 
other regulates the troffers. 

Before lamps had been in use for 
100 hours, light and brightness read- 
ings were taken, using a Weston illu- 
mination meter and a Luckicsh-Taylor 
brightness meter. With suspended 
units in operation and with Holophane 
units out of service, average intensi- 
ties at desk-top levels measured 50 
footcandles. With troffer lighting only, 
these intensities became 60 footcandles 
and, with all units in service, the level 
illumination rose to 110 footcandles. 
Estimating normal decrease in illu- 
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try this quiz to test yourself 


. Is the light output of a fluorescent tube affected by ballast operation? 


. Yes. Some uncertified ballasts reduce light output by 20%! CERTIFIED BALLASTS 
assure rated light output. 


. Does the ballast affect lamp life? 


. Decidedly. Improperly designed ballasts can lower lamp life by as much as 1,000 
hours in a 40 watt lamp. CERTIFIED BALLASTS assure full lamp life. 


. How can one guard against overheated ballasts? 

. Use CERTIFIED BALLASTS in well designed fixtures. 

. Do some ballasts last longer than others? 

. Yes. A CERTIFIED BALLAST should outlast the life of the installation. 
. Can ballasts be a source of noise? 


. Audible “humming” is often due to the ballast. CERTIFIED BALLASTS produce 
a minimum of noise. 


. What ballasts are made to exacting specifications, then tested and checked by Electrical 
Testing Laboratories, Inc., who certify that they conform to these specifications? 


. CERTIFIED BALLASTS! 
. Who makes CERTIFIED BALLASTS? 


. Any manufacturer who wishes to produce ballasts that meet the specifications may 
participate in the CERTIFIED BALLAST MANUFACTURERS 
program. Currently 10 leading ballast manufacturers are pro- 
ducing CERTIFIED BALLASTS. 


_— D BE SURE... ALWAYS SPECIFY CERTIFIED BALLASTS! 


ic FRTIFIED BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 





CERTIFIED 





~ SPEC. NO. 6 
HIGH PF 





2116 KEITH BLDG., CLEVELAND 15, OHIO 
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over the counter 


slater 
sells 


on the job 


slater 
serves 


No. 297 
che oll CONSTRUCTION VIEW shows suspended ceiling partially completed, with 


o- tiles supported by framework of carrier channels, tee runners and spline 


| . clips. Carrier channels also frame troffer lines while hangers for suspended 
featuring units bisect ceiling areas between these recessed fixture lines. 


| 
\ duplex si 


mination levels due tolamp depreciation _ fis. on suspended fixtures, 150 fls. above 
\ 


screws! and maintenance factors, average in- suspended units, 120 fls. adjacent to 
\ ios service 


readings should approximate  troffers, and 50 fils. on end walls taken 
70 footcandles with all units in use. half way between dado levels and sus- 
rightness ratios are confined to a_ pended fixtures. Brightness readings 
4-to-1 range, with readings of 200 were made at approximately 6)-degree 
footlamberts on Holophane units, 190 from the vertical plane 


Bakelite 


*New one piece 
combination, 
specification grade, 
using now-famous 
removable Slater 
No. 215 interior. 

No. 294* 

Porcelain 
Whether you ore a consulting 
engineer specifying Slater, 
or a jobber selling Slater 
devices, you always hove a 
feeling of confidence that you 
ore backed by twenty years 
of sound engineering 
experience, the smoothest 
production methods, and a 
certain built-in longevity 
that has brought meaning to 
our claim of “Lifetime”. 


New 1950 1 





BOTH ECONOMY AND BEAUTY can be combined in a narrow (less than 

25 feet) store by installing a single continuous line of fluorescent lighting 

with two flanking rows of surface-mounted intermittently-spaced incan- 

descent units. This is illustrated by the Chandler Store for Men in Pomona, 

California, where a series of 4-lamp V-bottom glass-shielded Lumidor units 

: is used in conjunction with Holophane Counterlites on 12-foot centers. 

Dept.4. Woodside, N.Y. With a connected load of 3.9 watts per sq. ft., and an average counter-top 

illumination of 55 footcandles, the fixtures illuminate the ceiling with 
spill-light. Additional ceiling illumination comes from wall cases. 
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with a little 


gor sen | 
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You can talk all you want to—Gold Seal 
is the best buy in tape. You can count on 
it—not only to stick to the job, but to go 
further. There's more tape value in every 
roll because there’s no waste. 

If you could see Gold Seal made, you 
would know why this tape is the favorite 
of linemen and electricians. Production 
is carefully controlled to assure lasting 
“tack” in the friction compound, and 
high dielectric strength. 


JENKINS 


ALITONO AUSINGY OWMETT 


Jenkins Bros. also make Diamond Seal 
Friction and Rubber Tapes which meet 


both ASTM and Federal Specifications. 


FRICTION and 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Hot or cold, rain or shine, here’s a tape 
that will not dry out or peel . . . that tears 
evenly, quickly, without raveling. It 
speeds the job! Try Gold Seal next time 
—see if it doesn’t produce better taped 
joints, and more joints per roll. 

Buy it by the carton (10 rolls) or in 
single rolls. Each roll individually 
wrapped in cellophane to keep it factory- 
fresh. Jenkins Bros., (Rubber Division), 
80 White St., New York 13, N. Y. 


RUBBER TAPES 


. . APRIL, 1950 








Picture long sweeping curves of 
fluorescent illumination . . . circular 
contours. .. dramatic abstract 
shapes... acute angle patterns... 


Then... picture an ingenious system of 
luminaires . .. a masterpiece of simplicity and 
beauty... with the unique ability to 
transform your every creative lighting idea 
into reality... and you have... 
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A “package’”’ of spectacular new versatility 
.. ¢ircular lens units or spots with 

luminous sides ...2- and 4-light linear 
sections, Slimline in 4’, 6’, 8’ lengths 

or standard fluorescent in 4’ and 8’ 

sections individual mounting 

or continuous runs unlimited 

straight or flexible combinations 


ceiling or suspended 


ing, Inc., 5402 Bulwer Avenue, 
BY St. Louis 7, Missouri 
In Canada: Amalgamated Electric Corp., Ltd., 
Toronto 6, Ontario 
Please send me your FREE booklet “PLEXOLINE.;; 
IMAGINATION AT WORK.” 


DAY-BRITE ) ite 


ADDRESS 
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You know 


Youre right 


“G-K White 


Double protection... inside and out 


For information on conduit, see your General Electric Construction Materials 
distributor, or write to Section C2-418, Construction Materials Department, 


General Electric Company, Bridgeport 2, Connecticut. 
* Trade-Mark Reg. U.S. Pat. Off. 


When wiring needs protection, it 
pays to give it the best protection you 
can buy. 


That means the kind of protection 
your wiring gets with General Elec- 
tric white rigid conduit. Inside and 
outside—-G-E White gives two pro- 
tective finishes—hot-dipped zinc and 
glassy-smooth, Glyptal enamel. Pro- 
tection like this makes G-E White 
your best buy when you're looking 
for extra-long service life. 


The smooth finish on G-E White 
actually speeds installation by mak- 
ing wire pulling easy and fast. For 
speedy installation and long service 
it pays to specify General Electric 
white rigid conduit. 


G-E Black Rigid Conduit 


On jobs where economy is a factor— 
and corrosive conditions do not re- 
quire the extra protection of G-E White 
—remember to specify G-E Black. 


GENERAL @@ ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 
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AN EXPANDED SERVICE TO YOU 


Save time, trouble and money. We will tell each manufacturer to 
send you the information you want. Instead of writing many letters 
to get the material you need, just fill in this easy-to-use postcard 
and we will do the rest. For years we have been rendering this 
service on catalogs and bulletins . . . now we expand this service 
to include every department. It’s free . . . It’s as useful as you 


make it. 
other problems? turn the page for the answer 
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We suggest that you tear out the bottom 
card before you start reading the follow- 
ing pages. Keep the card handy. You 
might even use it as a book mark in 
case you are unable to complete reading 
the following pages at one sitting. Then, 
as you see some new products about 
which you want to know more, just 
circle on this card the number which ap- 
pears at the top of the item describing 
the new product or catalog. Circle each 
number on this card which corresponds 
to the number on the item in which you 
are interested. 

If you want to know more about some- 
thing which is advertised in this issue, 
put the number of the page on which 
the advertisement appears in one of the 
squares at the bottom of the card. If 
you want further information on the 
product advertised on page 16, for ex- 
ample, just put a 16 in one of the 
squares. When more than one adver- 
tisement appears on a single page, in- 
elade the mannfacturer’s initials to- 
gether with the page number (16-A&B) 





The Editor, 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St. 

New York 18, N. Y. 
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ELECTRICAL CONSTRUCTION AND MAINTENANCE Net good 
330 W. 42nd St., New York 18, N. Y. after June Ist 


Please send me without obligation, the new product information or catalogs 
described on the following pages and identified by numbers circled below. 
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81 84 
101 102 103 104 
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NAME .. TIME 


W122 «13 «4 15 7 19 20 
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51 52 53 54 55 57 59 60 
69 71 72 «73 «+74 75 77 79 80 
89 91 92 93 94 95 97 99 100 
09 110 111 112 113 


USE THIS GARD > 


to get more infor- 
mation on 


105 106 107 108 | 








any advertisement 
in this issue. company 
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Electrical Construction and Maintenance is written for you 
by a large staff of editors and consultants, each an authority 
on some phase of the business. They will be glad to 
give you expert advice and answers to your questions. 


problems? turn the page for.the answer. 





4 USE THIS GARD TO ASK THEM! 





Do you have a problem in wir- 
ing layout, motor control, 


lighting technique? 





Ask the editors. 


Do you want advice on cost 
analysis, billing procedures, 
market conditions, or govern- 
ment regulations? 
Ask the editors. 





Do you have a gripe? Want to 
read more articles on some 
subject? Want to ask a ques- 
tion about some article you 
read in this issue? 


Use the card. 





Reader Service Department 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St. 
New York 18, N. Y. 





To secure further information 
on new product or new catalog 
and bulletin items listed else- 
where in this section, use the 
card on the other side. 





Product News 





- 


(1) 


The addition of a new rectangular 4 
inch by 6 inch wireway to this line 
has been announced. Of the flangeless 
type with screw cover, it is designed 
to meet the special structural require- 
ments and conditions encountered in 
many wiring installations. Due to its 
rectangular shape, it is particularly 
suited to meter board and panelboard 
installations. Available in 1, 2, 3, 4 
and 5 foot lengths, they are made of 
heavy gauge steel with knockouts 
spaced on 3 inch centers on both sides 
and end plates to permit contractors 
to branch off with piping to smaller 
outlets along the line. It has been ap- 
proved by Underwriters’ Laboratories, 
Inc. 

Keystone Manufacturing Company, 
23328 Sherwood Ave., Center Line, 
Mich. 


Rectangular Wireway 


(2) 


Announcement made of 
indicators with illuminated 
Operating from any 3 to 15 Ib. 
direct from 
a reading of 
transmitted any 
Panellit level in- 
Changes in levels 
from any source, from any remote 
point, are visually reproduced on a 
graduated illuminated dial scale on the 


Level Indicator 


been 


has 
new level 
lials. 
pneumatic transmitter or 
valve loading pressure, 
liquid levels can be 
distance 


dicator receiver. 


to the new 


ELECTRICAL 


face of the instrument. A solid red 
band on dial depicts every dip and rise 
in levels. Level gages are available 
in single units or any number of them 
may be grouped in multiples for flush 
panel mounting. The “drawer type” 
assembly unit makes it convenient to 
remove entire mechanism for inspec- 
tion. 
Panalarm 
Panellit, Inc., 
cago 26, Ill 


Products Division of 
7218 N. Clark St., Chi- 


LIGHTING FIXTURE, known as 
the New Yorker, is available in a 
96-inch size, using four 96-inch 
slimline fluorescent lamps, or eight 
48-inch general line lamps, and in 
48-inch size, using four 48-inch 
general line of slimline lamps. It 
is designed for individual suspen- 
sion mounting with twin-stem or 
single-stem hangers. Connectors 
join luminaires end-to-end to form 
continuous rows. Manufactured by 
the Miller Company, Meriden, 
Conn. ‘ 


(4) 


Five new models of Diesel-driven 
electric generating plants, equipped 
with automatic voltage regulators and 
ranging from 12} to 55 kw. have been 
added to this line. Engine is cranked 
by a 12-volt starting system. Avail- 
able in all standard voltages, frequen- 
cies and phases. A battery-recharging 
generator is provided to maintain 
starting batteries at full charge. Gen- 
erators may be paralleled. Basic mod- 
are furnished with necessary en- 
gine and generator controls, auto 
matic voltage regulator and running 
time meter. Standard equipment in- 
cludes exhaust muffler, battery cables 
and terminal box. 

D. W. Onan & S 
apolis, Minn 


Generating Plants 


els 


Inc., Minne 


ms, 
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(5) 


An improved voltage-type accelerat- 
ing relay, designated CR1057-J, de- 
signed for starting single-phase, ca- 
pacitor-start and capacitor-start capac- 
itor-run motors, has been announced. 
Relay is particularly applicable where 
adverse atmospheric conditions exist 
or where it is desired to have remote 
control which can be incorporated into 
an explosion-proof case. It can be 
furnished with or without cover, can 
be wired from top or bottom, and all 
parts are corrosion resistant. Relay 
is calibrated at factory to pick up at a 
predetermined voltage. Coil is wired 
across the start winding of a single- 
phase motor. Contact rating is 50 
amperes at 115 volts and 30 amperes 
at 230 volts. In normal operation, the 
contact handles start winding current 
only, 

General Electric Co., Schenectady 
5, New York, 


Relay 


2506 


ILLUMINATED NUMBER LIGHT 
for homes and commercial installa- 
tions has been introduced, Fixture 
uses a fluorescent 6-watt blacklight 
lamp to illuminate a special for- 
mula plastic numeral, which 
changes from yellow to orange-glo 
when light is applied. Unit is ap- 
proved by UL, is weatherproof, has 
knockout holes in back and sides 
for permanent or portable installa- 
tion. Operates on 110 volt, 60 cycle. 
Manufactured by Circlite Corp., 118 
South Clinton St., Chicago 6, Ill. 
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manufacturers for over 30 years representatives in principal cities 


Sold = rough 
éfu bric al U Reless ers 








Lighting Panelboards (7) 


Announcement has been made of a 
line of narrow width NMO-XX cir- 
breaker lighting panelboards to 
fit into the web of 8 inch wide-flange 
structural beams 
62” wide 


rates tl 


cuit 


Cabinet 


Panell 


measures 
outside yard incorpo 
ircuit breaker 


cylindrical bus- 


ermal-magnetic < 
units that “plug-in” o1 
bars and are interchangeable’ with 
NMO panelboards, MO panelettes and 
\I1O-12 and MO-20 load centers. Top 
ind bottom wiring gutters are 5 inches 
each and side gutters 14 inches. Cable 
trough and pull boxes can be supplied 
for concealing main and branch circuit 
wires running from panelboard to ceil- 
ing or roof Panelboards are 
available for both single phase, 3 wire, 


trusses 


and three phase, 4 wire services with 
15, 20, 30, 40 and 50 ampere branch 
circuits, 

Square D Company, 6060 Rivard 
Street, Detroit 11, Mich 


Infra-Red Oven (8) 
ven tor armature 

been announced 

ially adaptable 

because of the 


to bake a 
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temperature recording meter. It is 
also equipped with an automatic time 
control (0 to 30 minutes). Specially 
contoured reflectors flood energy di- 
rectly onto the work and the 12 sockets 
symmetrically spaced to provide a 
high wattage concentration onto the 
product. G-30 lamps of 125, 250, 375 
and 500 watts are all interchangeable. 
The approximate maximum size prod- 
uct oven will accommodate is 12 in. 
by 12 in. by 18 in. Outside oven di- 
mensions are 45 in. wide, 22 in. deep, 
39 in. high. Top of oven is louvered. 
Wired 220 volt single phase. Wiring 
terminates in outlet box. 

Fostoria Pr d Steel Corp., Fos 
toria, Ohio. 


— 
Se 


BARE LAMP fluorescent luminaires 
that provide a streamline series of 
individual or continuous fixture 
have been announced, Units are 
designed for direct-lighting com- 
mercial application where exposed 
light sources are permissible,  Al- 
though intended for surface mount- 
ing, units are provided with knock- 
outs for twin-stem and single-stem 
hangers where suspension mount- 
ing is preferred. Line includes two 
40-watt standard lamp units, in both 
two- and four-lamp sizes, as well as 
a two-lamp, 75-watt, 425 ma slim- 
line unit. Manufactured by West- 
inghouse Electric Corp., Pittsburgh 
u 30, Pa. 


Time Switches 


\ new line of Inter-matic time 


rs 50, has 
inter 


in adapter 


switches, known as Series 
l They feature 


been introduce 


1 nineties alee 
changeabie sw plug 


and 


provide up to 12 “on” 


hours 


ind ha 


1 


(11) 


Two new explosion-proof speakers 
for hazardous locations have been an- 
nounced. Both models are complete re- 
flex trumpet speakers with integral 25 
watt driver unit and built-in multi tap 
line matching transformer. Model 
7101 is UL approved for Class I, 
Group C and D which includes loca- 
which flammable volatile 
liquids, highly flammable gases, mix 
tures or other flammable substances 
are manufactured, used, handled, or 
stored. Model 7102 is UL approved 
for both Class I as well as Class Il 
Group E, F, and G. which includes 
those locations in which combustible 
dust is through or suspended in air 
producing explosive mixtures, and in 
places where such dust may collect o1 
settle on motors, lamps or other elec 


Explosion-Proof Speakers 


tions in 


trical devices. 

University Loudspeakers Inc., 80 
South Kensico Ave., White Plains, 
i. $0 


Expanding Chisel (12) 


\nnouncemen been made of a 


expanding i Pool 
} 


is designed 


ve baseboards, but also remove 
iding, et 


pecial pin 


indow casings, s 


Weight 


By Distributing § ( 


imey 


Armstrong Blvd. N., St. James, Minn, 
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PRECISION RECEPTACLES 


DOUBLE 
CONTACTS 


Ruggedly built for heavy duty. 


No need to purchase T-slot receptacles to ob- 
tain rigid and long-life contacts. 


Heavy screws, staked and ample for No. 10 
wire. Large hex assembly shaft that cannot 
turn from tight wall plate screw. 


STA-TITE 


TUMBLER SWITCH 


Precision-Built for Positive Action 


Heavy 
Bronze 
Contacts 
1/2” Deep 
1/32” Thick 





ONE HEAVY CONTACT BLADE 


Compare this switch with any other make on 
the market for long life and dependability. 
“When it's Sta-Tite, it's made right.” 


Meets REA specifications, and Underwriters’ 
approved. 


Highest Quality Line at slightly less than 
usual “quality line” prices. 


Obtainable Through Your Jobber 


THE STA-TITE MFG. COMPANY 


816 Delaware Street Kansas City 6, Mo. 
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Bender (13) 


A new bending device known as 
Handy-Bendy, has been developed. It 
makes any number of uniform bends in 
any desired degree, including offsets 
in 4 inch and 3 inch rigid, EMT thin 
wall or aluminum conduit. It has a 
measuring gauge and bend degree in- 
dicator to control precision bends. It 
is especially recommended for use in 
open or slab work, or any other job 
where small or large numbers of bends 
are required. The weight is 30 Ibs. 

Tal Bender, Inc., Milwaukee 2, Wis. 


(14) 


LIGHTING FIXTURES using single 
pin fluorescent slimline lamps have 
been introduced. Fixtures are in 4, 
6 and 8 foot lengths, each length 
available in 2, 3 or 4 lamp styles. 
Unit may be mounted flush or pen- 
dant individually or in continuous 
rows, wired with ETL approved 430 
milliamp ballasts. Manufactured by 
Mitchell Manufacturing Co., 2525 
Clybourn Ave., Chicago, Ill. 


Switch (15) 


A new low pressure and vacuum 
operating switch has been developed. 
Switch can be made to operate either 
normally closed or normally open, with 
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pressure settings of from 0 to 530 psi. 
Maximum operating pressure may be 
as high as 200 psi. It may be used 
at temperatures to 300°F, and in sys- 
tems using lubricating oil, air, brake 
fluids, fuel oils, etc. Switch can be 
supplied either with two insulated 
terminals or one terminal grounded. 
Recommended industrial applications 
includes use on indicating and actuat- 
ing devices for fluid and air pressure 
systems, and similar uses on vacuum 
systems. 

Fasco Industries, 1) Rochester 2 


N. Y 


(16) 


INDUSTRIAL FLUORESCENT 
units with 2% and 5-inch lamp 
spacing heavy-duty lampholders. 
Available for two and three lamps. 
Starters are mounted in lamphold- 
ers. Units are available with open- 
end and closed-end porcelain en- 
amel reflectors. Manufactured by 
Westinghouse Electric Corp., Pitts- 
burgh 30, Pa. 


Lighting Plant (17) 


Announcement has been made of 


new stand-by lighting plant. It is 
powered with a two cylinder, air- 
cooled engine. Plant can be installed 
in freezing atmospheres if desired. 
Engine is equipped with a high-tension 
magneto permitting hand cranking. 
Generator has a rated capacity of five 
kw. It will start single phase motors 
up to 3 hp. Plant is available with 
automatic transfer switch. Model 
45HFW4 has a 5 kw., self excited, ac 
generator, 110/220 volt, three wire 
service, 60 cycles at 1800 rpm, pow 
ered with a Wisconsin, Model TF, 
two cylinder, air-cooled engine, 34 
inch bore, 34 inch stroke. Plant is 37 
in. long, 28 in. high and 22 in. wide. 

Kato Engineering Company, 1415 

1ve., Mankato, Minn 
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Operate knock-out punches 


YDRAULIC »~-- 


Save at least 60% of the job time! 








e e 
No Box Distorticn @ ciose quarter operation 
e Greater Safety « Punches stay sharp up to 6 times longer 


Now you can punch conduit openings in electrical dis- 
tribution boxes, pull boxes, etc., with smooth bydrauli¢e 
power! Yes, punch 'em with ease, up to 41/.". Elim- 
inate wrench operation and distortion and loosening 
of boxes. Work in tightest spots. Use the same 
“Porto-Power” hydraulic pump and fittings which 
serve Blackhawk Benders. Save at least 60% of the 
job time! Order from your supply house today! 


A KIT FOR EVERY RANGE— Wit 
Knock-out punches and the hydraulic ALSO NE 

ram available in complete kits Blackhawk’s big line 

and | up to 42 now also includes a 

slic equipment furnished Thin-Wall Conduit 

sepa arately for present owners of hand punches, Bender. Spectacular 

speed. Get facts on 


BI A Rigid - Pipe Benders 
and all new equip- 
pet > Ka wg Sg 

or Bulletin 

HYDRAULIC PortoPower EquiP MENT 


ee re en ee ee ee 


BLACKHAWK MFG. CO., Dept. P2040, Milwaukee 1, Wis. 
Without obligation, rush Bulletin B-50 giving full facts on Blackhawk's 
line of Electrician's Equipment. 


ADDRESS... .crccccccscvccveccvccvesccvcsscocces 
CITY 


. 
t 


8 





5 SECOND HEATING 
no waiting, saves power \ 


RIGID-TIP 
latest in tip 


engineering 
LONGER REACH an 
full 5Y% inches 


sowwenute — 4 


spotlights the work 


STREAMLINED 
perfectly 
balanced 


DUAL HEAT 
single heat 
200 watts, 
dval heat 
200/250 
wotts; 

115 volts, 
60 cycles 


You can do every kind of soldering 
with this new 250 watt Weller Gun. 
Power-packed, it handles heavy 
work with ease—yet the compact, 
lightweight design makes it equally 
suited for delicate soldering and 
getting into tight spots. 

Pull the trigger switch and you 
solder. Release the trigger, and off 
goes the heat—automatically. No 
wasted time. No wasted current. No 
need to unplug the gun between 
jobs. ‘Over and under’ position of 
terminals provides greater visibility 
with built-in spotlight. Extra 5%” 
length and new RIGID-TIP mean 
real soldering efficiency. 

Chisel-sha RIGID-TIP offers 
more soldering area for faster heat 
transfer, and new design gives brac- 
ing action for heavy jobs. Here you 
get features not found in any other 
soldering tool... advantages that 
save hours and dollars. Your Weller 
Gun pays for itself in a few months. 
Order from your distributor or write 
for bulletin direct. 

SOLDERING TIPS—get your copy of 
the new Weller guide to easter, faster 
soldering— 20 pages fully illustrated. 
Price 10c at your distributor, or or 

der direct 


WELLER 
MANUFACTURING COMPANY 


81S PACKER STREET « EASTON, PA. 
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Concrete Insert 


(18) 


Announcement has been made of a 
new concrete insert. Attachments are 
easily made at any point along entire 
channel without disturbing other at- 
tachments. This is accomplished by 
insertion of the Unistrut spring nut 
into the channel at the point where at- 
tachment is desired, and bolting to fit 
ting. This bolting action secures the 
nut tight to “double track’’ formed by 
inturned edges of channel, provides 
positive clamping action and prevents 
slippage. Known as Series P-3000, 
inserts may be had in stock lengths 
from 3 inches to 20 feet, and are avail- 
able with Type A plain drive-in end 
[ype B anchor type drive-in 
end caps equipped with slots for cen- 
tering and Insert channel 
wide by 1} in. high 
outside dimensions. 

Umistrut Products Co., 1013 W 
Washington Blvd., Chicago 7, Ill 


caps or 


nailing. 
measures 13 in. 


Pilot Light (20) 


A flush Neon pilot light has been 
announced. Adaptable for use in all 
combinations as well as a single unit. 
Available in brown or ivory. Has un- 
breakable, prismatic Plexiglass dome. 
It is a cold pilot light, as Neon lamp 
gives off no heat. Rating 1/25 watt 
lamp, 125 volts. 

Pass & Seymour, Inc 


N.Y. 


Syracuse 9, 


(21) 


Circuit selector cabinet assemblies 
designed to meet CAA Specifications 
L.-816 and L-187 are available. De- 
signed for either series or multiple 


operation, the assemblies are used for 


Cabinet Assembly 


the selection of runway or taxiway 
lighting circuits supplied by constant 
current regulators of 5-kw rating or 
less, having 6.6 amp secondaries, or by 
transformers with 600-volt 
Relays or contactors of the as- 


second 
iries. 
semblies are controlled remotely from 
the airport control tower or operations 
center to select the desired lighting 
circuit. 

Westinghouse Electric Corp., Pitts- 
burgh 30, Pa. 


(22) 


LA 


LUMINOUS FLUORESCENT  fix- 
ture, known as the Guthglow. has 
been announced. Unit is equipped 
with Polystyrene plastic or Albalite 
glass side panels. Translucent side 
panels direct a portion of light up- 
ward and outward. Available for 
standard 40-watt lamps and also 
for 4 ft. and 8 ft. slimline single- 
pin lamps. Manufactured by Edwin 
F. Guth Company, 2615 Washing- 
ton Ave., St. Louis 3, Mo. 
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Try the New DUTCH BRAND PLASTIX Electrical Tape 


ROLLS TO 
RE-USABLE 
CONTAINER 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Superthin Construction with High Dielectric Resistance 
---Conforms readily to irregular surfaces 


DUTCH BRAND PLASTIX Electrical 
Tape is made by the manufacturers 
of electrical tapes for the past forty 
years. It is made with a full under- 
standing of electrical requirements. 
You'll find Plastix is used in those 
many places where space is limited 


and a superthin tape is needed. 

DUTCH BRAND PLASTIX Electrical 
Tape is the result of careful study 
and research and meets the recog- 
nized high quality standards estab- 
lished by all other DUTCH BRAND 
electrical tapes. 


FEATURES THESE MANY OUTSTANDING QUALITIES 


TEARS READILY:--in spite of its strength 
and stretch. 


CONFORMS TO IRREGULAR SURFACES... 
superthin, great flexibility and stretch 
make excellent conformity. 


RESISTS WEATHER rain and rough 
weather do not affect it... favorably 
withstands relatively high or low tem- 
peratures. 


RESISTS ACIDS, ALKALIES, CORROSION 
e+. wherever present...in chem- 


ical plants, around machinery, etc. 


EXTRA-HIGH DIELECTRIC RESISTANCE,,, 
a single thickness resists 8000 volts 
which is greater than 1000 volts- per 
mil of thickness. 


EXCELLENT ADHESION... the quality of 
the adhesive and the even coating 
assure excellent adhesion. 


TENSILE STRENGTH...it is strong... 
has ample strength for all types of 
applications. 


Order From Your Jobber 


VAN LEEF BROS. NC. 


Menvlecturers... Rubber Products... Est. 1910 


CHICAGO 19, U.S.A. 
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HEAVY-DUTY for 


Pressures Up to 1/4"! 


“WV” 
BREEZO FAN 


Yes, heavy-duty! The die- 
stamped panel, arms and 
motor bracket are strong and 
rigid to STAND UP, as the 
illustration shows. “Buffalo” 
“NV” HEAVY-DUTY 
BREEZO FANS are easily 
installed, too, as are other 
“Buffalo” disk fans. Plenty of 
jobs — and plenty of DE- 
MAND for this _ well-estab- 
lished line of fans! LET US 
MAIL YOU PRICES AND 
ENGINEERING DETAILS. 


@ 7 sizes, 12” to 36” 
_ je deliver up to 
15,000 cfm! 


@ 4 sturdy blades, 


} 
7 


Ventiletion 
Ba 
ans 


aul 


10) 7 om fe) {cj Mee) 17 N, bf 


520 BROADWAY 


BUFFALO, N. Y. 


Canadian Blower & Forge Co., Lady Kitchener, Ont. 





Branch Offices in All Pringipal Cities 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


| Sate Prone Seat @ Pent lamp 


Lighting Units (23) 


A new two-lamp Module lighting 
system has been announced. Com- 
panion piece to the 4-lamp system, the 
new units are identical in design and 
ippearance They can be used ex- 
clusively throughout a modular pattern 
or may be electrically and mechani- 
cally joined to 4-lamp units in a single 
Module installation. Lighting units 
irranged in building block fashion can 
be patterned to fit any architectural 
design for stores, offices, commercial 
buildings, showrooms. 

Vitchell Manufacturing Company, 
2525 Clybourn Ave., Chicago, Ill 


Time Switch 


A new time switch designated 
Model 400, has been added to this 1 
Available in single pole, single throw 
onstruction and rated at 20 amp, 125 
volt. Timing element is synchronous 


ine, 


iotor driven with a precision gear 
train and vernier time set. Indicator 
revolving at 1 rpm shows when timing 

tor is running. Contacts are silver- 
to-silver and numbered terminals are 
provided for all connections. Cabinet 
s 4 by 74 by 34 inches deep Four 
-inch knockouts are provided in sides 
bottom and back. Switch operates on 

24-hour schedule, automatically clos- 


ng and opening circuit once daily. It 


s especially suitable for the automatic 
of circuits up to 2500 watts, 
mall window lighting install: 


ms, signs, oil burners, residen 


protective lighting, air 


ind poultry house lighting 
Reliance Automatic Lighting 


icine, Wis 
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(25) 


Announcement has made of 
two new internally-fired soldering iron 
torches. The No. 1-S is designed for 
fine work and No. 2-S for heavy sold- 
Soldering irons can be heated 
in less than two minutes and then the 
torch flame can be adjusted to keep 
the coppers at the correct temperatures 
for continuous soldering. Torches are 
attached to the Insto-Gas cylir der by 
special hose furnished in 124 ft. or 25 
ft. or 50 ft. lengths. Coppers on sold- 
ering iron torches are easily removed 


Soldering Iron Torches 


been 


ering 


for replacement or exchange where flat 


type or extra heavy are re- 

quired. Listed by Underwriters’ and 

Factory Mutual Laboratories 
Insto-Gas Corporation, 1977 East 


Il oodbridae Detroit 7, Mich. 


-oppers 


{ve 


Ventilator 


(26) 
Model 


squirrel cage 


\ new eiling ventilator, 
1201, l 
} 


equipped with a 
blower and designed 


especially for 
bathroon The 4-inch 
wheel in the unit is driven by 
delivers 106 
unit is lo 
stream. 
housing which incorpor- 
a conduit box and knockouts is 
installed the ceiling 
space Blower unit is installed 

} by means of 
electrical 


installation 
blower 
a 1/75 np 


cin Motor 


cated ¢ ntirely 


motor and 
1 bathroom 
outside the air 
Sheet metal 
ates 
pern anently 
joist 
or removed from housing 
positive friction catch and 
plug 

Trade-W ind Motorfans, 


S. Main St.,. Los 


Inc 


L 


5725 
‘alif. 


{nagel 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


MSGILL 


GREATER 
STRENGTH 


cults 


x 
— 


Model 5025-SR with outlet 
in molded bakelite handle 


wish of lamp breakage 


Buy McGill lamp guards and you've got the best .. . 
the strongest . . . the longest lasting guards you've 
ever seen. Compare McGill with any other guard. 


Point for point — in cages, 


handles, sockets or cords, 


— you will see the superiority of McGill that means 
longer service and better protection from lamp break- 
age. No matter what your guard needs may be, there 
is a built-to-be-better McGill lamp guard to fit the bill 


exactly. 


The most popular series made. 
Has strong wire cage and molded 
rubber handles. Strain relief disc 
protects cord terminals. The same 
construction with wooden handles 
is available in the 8000 series. 


Model 3006 


AVAILABLE FROM YOUR 


Model 7000-SR 


Where gas, fumes or dust create 
hazardous conditions, McGill 
vaporproof guards offer the utmost 
in lighting protection. Choice of 
several models to fill every need. 


ELECTRICAL WHOLESALER 





For New Catalog 
No. 49 Write: 
McGill Manufact- 
uring Co. Inc., 450 
No. Campbell St., 
Valparaiso, Ind. 


electrical 


spectalties 





ONLY 


MGILL MAKES 


SZerctier SWITCHES 
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EN T R AN CE C A PS pulley, a specified length of galvanized 


chain, and (optional) an open-type 
A T T | N 3 S lock box with a spring-loaded terminal 
N D Fl link or a fully enclosed, pulley-equip- 
f Cast ped lock box for use with conduit en- 
of Rustproo ‘losed vertical chain runs, 
Aluminum Alloy Thompson Electric Company, ed 
mf ON 57 Power Avenue, Cleveland 14 110. 
NN T¢ , 
275 (\ 


" 


ITA J 
by ANU CS 


Switch (27) 


No. 1572 Entrance Head Announcement has been made of 
Key-hole mounting brack- . No 1LAH2 


normally-open pendant 
et for easy ottochment to $ 


building switch and No. 1AH3 normally-closed 


ne . m hee aa oe en 
No. 275 One Hole Strip p ndant witch. They are L. nderwrit 
for oval-shaped coble ers Laboratories listed for 10 am- 
peres, 125 or 250 volts, ac; } hp. mo- 
tor at 115 volts, 14 hp. 230 volts, ac. ’ ; 
High electrical rating is combined 
No.0: be : P : , 
se with high inrush capacity, making 
No. 2275 Two Hole Strap them suitable for controlling tungsten Reetifier (29) 
for oval-shaped cable 
filament lamp loads of 1,000 watts on : as sa : , 
: : ar : New 2S Series single and three 
‘ ac circuits. Plastic case is molded in ‘ ‘ : 
: ; nas phase selenium rectifiers have been an- 
two halves, held together with two ‘ 2 
nounced. They are employed in all 
recessed screws that pass through _ : 2 , 
: “ types of industry; mines, grain eleva- 
mounting holes of enclosed basic tied a 
, , ; tors, stone quarries, power plants, ma- 
switch. Overall length of plastic hous- , : — 
- - i = ge “e chine suops, printing houses, die shops, 
4 ing is 4% in., width ~ in. and height : 4 , , 
j 1th i in conjunction with any equipment re- 
. 1 in. 7 . 
: quiring direct current Available in 
Micro Switch, Freeport, Ill : 7 


series, which include vari 
mbinations of normal con- 
cooling, fan cooling, auto 
No. $0-36 Wotertight Connector 
pce a aco illustrates how 3-point com. transformers. De output voltages are 
pression forces rubber glond oround entire - “ 
circumference of coble : 115 volts or 230 volts, in capacities of 
from 57 watts to 80 kilowatts. Dual 
ac inputs are 115/230 volts or 230/460 
volts; single voltage ac inputs are 208, 
230, or 460 volts. 


mers, and double wound 


No. GR-1 Grounding Ring Accurate Engineering Co., 2005 
For bonding meter box to artificial ground. Blue Island Ave., Chicago 8, Ill. 
Tight connection ond positive bond without 

soldering 


No. 6009 is 

Non-watertight Recloser (30) 
Connector. Tokes ; ° 

@ wide ronge of A new three phase automatic re- 
sizes and types of closer, designated Type FR-3, with 
cable, round or : : ? r 

oval, without the 4 - maximum service ratings of 100 am- 
use of shims or in ; M 


peres, 15,000 volts has been announced. 
No. t-63 Primarily designed for rural distribu- 
Sill Plate Provides : tion systems, the new unit has a short 
egal a Aluminum Hanger (28) circuit interrupting capacity of 3000 
trance ceble ot the amperes. It combines three FR-1 
most hazardous Announcement has been made of single-phase reclosers in a single unit. 
oe tae four new all-aluminum unit packages Eliminating the hazard of burning out 
ing which have been developed especially three-phase loads by having only one 
SOLO THROUGH ELECTRICAL WHOLESALERS for all types of outdoor lighting instal- phase lock-out, the new units employ 
lations They contain a complete a common linkage that assures positive 
[Thompson disconnecting and lowering operation in locking-out all three 
The TH E. Austin Company hanger, a lighting fixture adapter (for phases whenever a permanent fault 
won TNBROOK LINENS either pendant or yoke-type fixtures ), occurs. ; 
1 slip-fit elbow, bracket end, U-bolts, General Electric Co., Schenectady, 
filler blocks, a fixed position corner WN. Y. 
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FIELD-PROVED and ACCEPT 
thousands tin daily “56: 


THE ONLY POCKET-SIZED 
SPLIT-CORE VOLT-AMMETER 


% the usual size! only 7” 


Ys the usual weight! only 14 oz. 
Ye the usual price! only *4275 


measures current instantly, safely, accurately 
without interrupting circuit or breaking insulation! 


been in daily use for 
in major plants, in famous laboratories, with 
and government agencies, on construction 
jobs, in motor repair shops. Rarely has an instrument 


Thousands of Amprobes hav 
months 
utilities 
been given such unqualified acceptance by users in the 
field. This is a real tribute to Amprobe’s accuracy, its 
ruggedness, its soundness of design and construction 


Amprobe has taken the split-core volt-ammeter out of 
the ‘heavy equipment” class and made it a personal 
instrument 


AMPROBE® is so compact, you can slip it into your 
pocket, or carry it on your belt. 


AMPROBE* gives you an instant current reading 
“right on the nose” without touching the conduc- 
tor or interrupting the circuit. (You just press 
the trigger to open the spring-controlled jaws; 
then release the trigger to close probe jaws around 
the conductor). 


AMPROBE® is ruggedly constructed and can be vac 


Complete with plug- 
age test 


leads 
grain cowhide leather case. 


THE AMPROBE* 
MODEL A-5 


AMPERES: 0/6.5/13/ 
26/65/130 amps 
VOLTS: 0/130/260 


in type volt- 
genuine top 


1S AVAILABLE IN THREE MODELS: 

MODEL AS-1 MODEL A-6 

AMPERES: 0/6.5/13/> | AMPERES: 0/10/25/ 
26/65/130 omps 50/100/250 amps 

VOLTS: 0/150/600 VOLTS: 0/150/600 

VAC vac 





roughly handled without fear of breakage. 


PREQUENCY: 50-70 cycles 


VOLTAGE BREAKDOWN TEST: 3,000 Volts A.C. 





ACCURACY: 
Once you've held the Amprobe in your hand, once 


you've discovered how convenient it is to carry and to 
use, you'll understand why an Amprobe in the hip 
pocket is fast becoming the ‘trade mark” of the up- 
to-date electrical engineer, maintenance man, electri- 
cian, and motor service man. Technical Bulletin sent 
on request. PYRAMID INSTRUMENT CORP., 
19 Howard St., New York 13, N.Y. 


SEND FOR 
DESCRIPTIVE 
LITERATURE 


A PYRAMID INSTRUMENT 


see it, try it today at all better electrical distributors 


ELECTRICAL CONSTRUCTION AND 


ze 3% (of full scale deflection) 


SCALE LENGTH: 2.47 inches 


PYRAMID INSTRUMENT COMPANY Dept EC40 


49 Howard Street, New York 13, N. Y. 


Please send me Bulletin 109D describing the 
Amprobe* split-core volt-ammeter. 

Nome 

Compony 

Address 

State 


City. Zone 


Our loco! electrical distributor is: 


PwTETTTILLIt tte 


MAINTENANCE ... APRIL, 1950 


CPPTTrrererert ee. 


115 





Runway light wiring and other signal and land- 


ing light wiring at scores of progressive airports 


all over the nation is protected against moisture, 
oil, acids, etc., by “SCOTCH” No. 33 Electrical Tape. 


How plastic tape helps make 
night landings safer 


EMERGENCY TOWER FEEDER at the 
Houston, Texas Municipal Airport being 
insulated with “SCOTCH” No. 33 Elec- 
trical Tape. Plastic backing of tape is 
abrasion-resistant, withstands moisture, 
won't crack, chip or peel. Wiring recently 
weathered a 90-mile-an-hour hurricane 
with no damage 


FIELD LIGHT WIRING splices at the 
Houston Airport are dependably protected 
with “SCOTCH” No. 33 Electrical Tape. 
This is only one of the many insulating 
problems that can be solved with 
“SCOTCH” Electrical Tape. Write Dept. 
EC-450 for complete information, today. 
There will be no obligation. 


SCOT 


INoMECHCH a l-Yaialee] | 


Tape 


Mode in U.S. A.by MINNESOTA MINING & MEG. CO., 51. Pov! 6, Minnesots 


also makers of other “SCOTCH” Brand Pressure-Sensitive Tapes, “SCOTCH” Sound 


Recording Tape, ‘““‘Underseal’’ Rubberized Coating, ‘‘Scotchlite”’ 


Reflective Sheeting, 


“Safety-Walk"’ Non-Slip Surfacing, “‘3M"’ Abrasives, “3M” Adhesives. 
General Export: DUREX ABRASIVES CORP. New Rochelle, N. Y. 
im Canada; CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 
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(31) 


Announcement has been made of 
new three-bolt and four-bolt bus bar 
clamps with lug for cable connections. 
Design is of one-unit construction. 
Rib construction reinforces the clamp 
where the strain is greatest. Steel or 
silicon bronze bolts used as requested. 
Bus bar clamps with lugs connected 
can be furnished in a wide range of 
tubing sizes, as well as connectors for 
cable sizes and bus bars. Two wire 
lugs can be furnished with bus bar 
clamps on request 

Krueger & Hudepohil, 3 East Third 


Street, Cincinnati 2, Ohio 


Bus Bar Clamps 


Fish Tape Reel 


\nnouncement has been made of 
new “Hi” fish tape reel and fish 
tapes. Some of the features are off- 
set seam eliminates sharp edges; per- 
manent “black magic” finish, which 
will not chip or rust; hazards of loose 
as reel keeps unused 
tape coiled, ready for use; tape winds 
in and out under correct tension. “Oil 
tempered”, flat spring steel fish tape. 
\vailable in popular lengths of 4 in. 
by .060 in. and } in. by .060 in. tapes 
Holub Industries, Inc., Sycamore, 


tape eliminated 


i 
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Cable Reel (33) 


A new and improved model of Pow- 
ereel, 3000 Series, is designed for sim- 
plifying the handling of long heavy 
electrical cables. A new 2-wheel hand 
truck, consisting of a handlebar and 
separate axle with two rubber-tired 
wheels made for attachment to Pow- 
ereel is available if desired. Frame 
is welded tubular steel construction 
with supports as sled runners to facili- 
tate moving reel in and out of trucks, 
tool rooms, about job location. Rated 
at 75 amps at 220 volts and designed 
for use with any phase current. Col- 
lector ring permits winding or un- 
winding of cable without interrupting 
service. Reel comes with either three 
or four collector rings as standard. 

Industrial Electrical Works, 1509 
Chicago Street, Omaha 2, Neb. 


(34) 


COMMERCIAL FLUORESCENT 
units available in a variety of types, 
including two or four-lamp units in 
four-foot lengths, accommodating 
40-watt lamp or two- or four-lamp 
units in eight-foot lengths using 96- 
inch T-12 slimline operated at 425 
ma. When suspension mounted, 
units have direct-indirect photo- 
metric distribution; when surface 
mounted, distribution is semi- 
direct. Made by Westinghouse Elec- 
tric Corp., Pittsburgh 30, Pa. 


Product Briefs 


(35) Ark-Les Switch Corp., Water- 
town, Mass., has announced a new mo- 
mentary-contact switch. ... (36) An- 
nouncement has been made of a new 
Series “400” alarm signal system de- 
signed for use in hazardous and cor- 
rosive atmospheric locations, by Pan- 
alarm Products, Inc., Chicago, IIL... 
(37) An air tight case for holding both 
line and pigment is a feature of the 
new self-chalking chalk-line box pro- 
duced by “Strait-Line” Products, 
Santa Ana, Calif. 





(38) Syntron Company, Homer City, 
Pa. has announced a new self-rotating, 
hole cleaning gasoline hammer rock 
drill. . . . (39) A new attachment de- 





basic 
ELECTRONIC 
CONTROL 
SERVICE 
TOOL KIT 


> ... cuts “down-time” to a 
minimum ... speeds maintenance 
».. because you always have 

the right tool at the right time 





Actually tested in the shops where “down- 
time” must be held at an absolute mini- 
mum, this kit has proved its value over 
and over again. It contains all the basic 
tools you will need ...and they’re Snap- 
on tools, built and sized to precision tol- 
erances with the feel and balance that 
gives you fast nut-turning efficiency. 
Check the complete list at the right .. . 
tear out coupon and mail today. 


SNAP-ON TOOLS CORPORATION 


8046-D 28TH AVENUE 
KENOSHA, WISCONSIN 


*Snap-on is the trademark 
of Snap-on Tools Corp. 


(CD Check [) Money Order [) Company Purchase Order 





1 Midget Set “%"" drive 
Including . . . Ratchet, 
Sliding Tee, Nut Spinner, 
Flextension 

Plastic Grip Handle 


Tungsten Ignition File 

6°’ Mill Bastard File 

5° Gripper Pliers 

6°" Diag. Cutter Pliers 

6"" Needle Nose Pliers 

5 Screw Drivers 
4°’ Offset, 1-1/2" and 
2-1/2" Stubby, plus a 
3” and 4” blade 

1 Red Hold-all Box 


ee ee ee 


Please send me the $55.65 Electronic Contro! 
Service Kit. No, TM-151. I am enclosing 





dae acasennns-cennmsansiphoesinenseendansbesnesetinenienianin 
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Another modern 
telephone exchange 


is sure of 
continuous power 


with “U.S.” stand-by 
Electric Plants 


N telephone service, stand-by power is 
chosen for its dependability. That's 
why more and more telephone companies 
are turning to “U.S” that’s why 
“U.S.” was selected by the Indiana 
Associated Telephone Corporation for 
this beautiful new building in Elkhart 


In any business, wherever stand-by 
power is needed, it will pay you to get 
the facts about “U.S.” units. Complete 
line includes units from 300 watts to 
175 KW. Diesel, gasoline or gas. 


UNITED STATES MOTORS CORP. 
580 Nebraska St., Oshkosh, Wis. 


Export Dept., 212 E. Washington Ave., Madison 3, 
Wisconsin, U.S.A. 


ELECTRIC-PLANTS) 





ELECTRICAL 


CONSTRUCTION AND MAINTENANCE 


veloped for tungsten carbide bits has 
been announced by Ingersoll-Rand 
Company, Phillipsburg, N. J... . (40) 
Saginaw Bearing Co., Saginaw, Mich., 
has announced a new replacement split 
thrust washer. 


(41) An insulation tester to assist in 
the development and control of insul- 
ating coatings for copper wire, and 
other applications involving dielectric 
stress studies, is available from West- 
inghouse Electric Corp., Pittsburgh, 
Pa... . (42) The 1950 line of room 
air conditioners has been announced 
by Mitchell Manufacturing Company, 
Chicago, Ill. (43) The “Reel-O- 
Matic”, a new machine designed to 
expedite distributor handling of all 
types of wire and cable in meeting cus- 
tomer orders has been developed by 
Marion Electric Company, Detroit, 
Mich 


(44) The addition of new-size light- 
ing fixtures, known as Decoralite, Jun- 
ior, has been announced by Lightolier, 
Inc., New York, N. Y.. (45) H-B 
Instrument Company, Philadelphia, 
Pa., has developed a new, quick set 
thermo-regulator, which can be ad- 
justed over a wide control range. 
(46) Hastings Instrument Company, 
Hampton, Va. has announced an elec- 
trical air-meter with temperature com- 
pensating probe 


(47) Portable electrical cords and 
cables with jackets certified to contain 
not less than 60% by weight of new 
Neoprene are being introduced by 
Western Insulated Wire Co., Los An- 
geles, Calif (48) Two designs in 
a 425-ma ballast for the 96-inch, T-12 
Slimline fluorescent lamp are available 
from Westinghouse Electric Corp., 
Pittsburgh, Pa (49) A new plastic- 
type sealing cap which fits over the 
ends of fluorescent sign tubing and per- 
mits color identification of tube itself, 
has been introduced by Sylvania Elec- 
tric Products Inc., New York, N. Y. 


(50) A new instrument for testing all 
electrical circuits and appliances has 
been introduced by Amsterdam Sales 
Co., New York, N. Y. ... (51) Sterling 
Electric Motors, Inc., Los Angeles, 
Calif. has developed an improved line 
of gear head electric motors, known 
as “Slo-Speed” motor. (52) Stan- 
dard Electric Mfg. Co., Inc., West 
Berlin, N. J. has introduced new air 
blowers for ventilation, coal and coke 
light dust removal, and other 
air moving applications. 


hires, 


53) Two new megohm meters have 
announced by Industrial Instru- 
ments, Inc., Jersey City, N. J. . 
54) DYAB tandem motors are for 
wire recorders, vending 
instruments, 


machines, 
positioning 
mechanisms, and other applications 
reversible motor. It is 
manufactured by Barber-Colman Com- 


vany, Rockford, Ill. . . .(55) Ward 


Ineasuring 


requiring 4 


Industries, Inc., Chicago, Ill. has an- 
nounced a new “Twin-Breeze” fan, 
tailored for the casement window. 


(56) A new line of air handling units, 

designated Types AH and AV, intended 
primarily for remote installation in 
central plant type air conditioning sys- 
tems is available from Westinghouse 
Electric Corp., Pittsburgh, Pa. 
(57) A new line of miniature ceramic 
dise capacitors, identified as Tiny Mike 
has been announced by Cornell-Dubil- 
Corp., South Plainfield, 
a a (58) Kaiser Aluminum & 
Chemical Sales, Inc., Oakland, Calif. 
has produced polyethlyene-covered 
aluminum line wire, a new electrical 
conductor 


ier Electric 


(59) Add-A-Lites, fluorescent circles 
that can be attached in layers upon 
each other to achieve 3, 4 and 5 circles 
of light in one fixture, have been in 
troduced by Circlear Luminaires, Inc., 
Portchester, N. Y. . . . (60) Feranti 
Electric, Inc., New York, N. Y. has 
announced an electrostatic high volt- 
age indicator... . (61) A new utility 
tester for testing all electrical circuits 
and appliances has been announced by 
General Electronics Distributing Co., 


New York, N. Y. 


(62) General Electric's Lamp De 
partment, Cleveland, Ohio, has an- 
nounced the development of a new 
type of incandescent electric light, 
which employs a unique shape and an 
enamel finish to form a combined light 
svurce and fixture in one unit . (63) 
Works, Sycamore, Ill. 
has introduced a new half pint, self- 
pressure torch. . (64) Paine Com- 
pany, Ill, has introduced a new “Sud 
den Depth” drill with automatic dust 
ejector. 


Turner Brass 


(65) A new industrial flashlight bat- 
tery has been developed by the Na- 
tional Carbon Division, Union Car 
bide and Carbon Corp., New York, 
N. Y.... (66) Carter Products Corp., 
Cleveland, Ohio, has announced new 
Carlon “T” rigid plastic pipe. . . . (67) 
A new automatic portable electric 
heater with a bilt-in thermostat has 
been announced by Electromode Cor- 
poration, Rochester, N. Y. . . . (68) 
A fire alarm system has been devel- 
oped by Thomson-Campbell, Ltd., 
Adelaide, Australia. 


(69) Wincharger Corporation, Sioux 
City, Iowa has announced a standby 
ac generator for farm and ranch use 

(70) Pennsylvania Transformer 
Company, Canonsburg, Pa. has intro 
duced a complete line of load ratio con- 
trol transformers, step voltage regula- 
tors and unit substations. ~ ea? 
New aluminum alloy “tube-and coup- 
ler” scaffolds designed for heavy con- 
struction work and for industrial main- 
tenance have been announced by Up- 
Right Scaffolds, Berkeley, Calif 
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SAVES TIME 
SAVES TROUBLE 
Peeters SAVES MONEY 


“Glazon” covering handles cleaner, stands more 

punishment, takes less space, bends easier . 
around corners — yet affords at Every Connection 
extra protection for year-in, 

year-out dependability. 


And an important feature, in 
the smaller sizes of TRIEX, 
saves you still more time in 
making every connection. No 
longer must you wrestle with 
paper curlicues to prepare the 
wire for stripping — on sizes 
14 and 12 TRIEX, extra insu- 
lation thickness takes the 
place of these paper wraps. 
Actual tests prove this new 
TRIEX prepares for stripping 
five times faster! 


TRIEX THERMO -TRIEX 


(Rubber Insulation) (Thermoplastic Insulation) 


Both types listed by Underwriters’ Laboratories for 60°C. 
service, 600 volts. Approved by R.E.A. Two or three conductors, 
with or without ground wire, No. 14 through No. 4 A.W.G. 


‘““Glazon'' & ‘‘Trioseal'’ Building Wire * ‘‘Tricon'’' Control Wire * 
G F “Adaptal"’ General Purpose Wire * ‘‘Triex'' Non-Metallic Sheathed Cable 
Of the Complete * “Trioprene" Trench Cable * Service Entrance, Parkway, Power & Var 


IT MUST BE RIGHT! Triangle Line nished Cambric Cables * ‘'Tristee!"’ Flexible, Thin Wall & Rigid Steel Conduit 
— 
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CATALOGS and 
BULLETINS 


(72) SicNats and telephone systems 
for apartment house use are the sub- 
jects of bulletins 110 and 160 includ- 
ing information on chimes, door open- 
ers, wiring diagrams, applications, 
installation notes. Auth Electric Co. 











(73) Setentum RecriFi1er de weld- 
ers are discussed in booklet DB 26- 
100 with general engineering data, 
performance characteristics, construc- 
tion details, electric characteristics, 
dimensions and weights. Westing- 
house Electric Corp. 


(74) Cope Sicnat Retays for fire 
alarm use are presented with wiring 
diagram, photographs and text in 
bulletin FA2 (revised). Cannon 
Electric Development Co. 


(75) DIMMING equipment, from 1 to 
30 kw, manually operated and motor 
driven, for brightening and blending 
PAINE “SUDDEN DEPTH 33 DRILL BITS of light in theatres, stores, churches, 
schools and restaurants are _ illus- 
trated and specified in Bulletin 749. 

° ° , Superior Electric Co. 

make it possible to place the anchor without 

(76) PANELBOARDS, safety switches, 
cleaning the hole ! Noark panelettes, main pull switches, 
push-button stations and _ wiring 


: F — ‘al F troughs are described, specified and 
Now you can drill even the hardest materials easier priced in 16-page 2-color bulletin 


and faster. The new Paine “Sudden Depth” Drills MM-1. Federal Electric Products Co. 
are equipped with automatic dust ejector — a thin, a ‘ 
durable wire wound around the shank that spirals (77) Window Fans for 3-speed 60- 
‘ . cycle 110v ac operation, with capaci- 
the dust and dirt out of the hole as you drill. Holes ties to 3520 cim, for homes, apart- 
are kept clean, permitting the drills to bite into ments, offices, schools, etc., are subject 
concrete and masonry with maximum speed and of file sheet. Circulators & Devices 
with less wear. You save valuable time on the job Mfg. Corp 
. no dust to dig and to blow out . . . no dust 


- . ree a _ (78) Exvectric Heatinc with open 
. explosions. Get Paine “Sudden Depth” drills with coil, tubular and cast-in tubular units 
is discussed in 4-page bulletin D49. 
Thermal, Inc. 


' 


the automatic dust ejector today. No increase in 
prices. 


Paine “Sudden Depth” drills, with automatic 


(79) Current INDICATOR, ammeter 
ejectors, are immediately available in round shank 


and volt-amp tester for ac use are 
models from 14” to 1” sizes inclusive. priced, pictured and described in file 
17-12-49. Industrial Devices, Inc. 

WRITE TODAY FOR LATEST LITERATURE (80) Dry Type TRANSFORMERS are 
presented with rating tables, weights, 
j list prices and wiring diagrams for 

The PAINE co. 2961 Carroll Ave., Chicago 12, IH. units with capacities of 200 kva 
Offices in Principal Cities single-phase and 300 kva three-phase. 

; " American Transformer Co. 


b 
The Best Craftsmen Always Take f | (81) Low Temrzraturs Wetpinc 


and brazing rods and fluxes, with 
| hints, tables and characteristics, are 
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contained in 32-page pocket-sized 
handbook. All-State Welding Alloys 
Co., Inc. 


(82) Exrectric HAMMER with acces- 
sories for drilling, grinding and sand- 
ing is subject of 2-color pamphlet. 
Wodack Electric Tool Corp 


(83) PANELBOARD Circuit BREAK- 
ERS, non thermal, fully magnetic, with 
graphs, ratings and diagrams are pre- 
sented in bulletin 3100. Heinemann 
Electric Co. 


(84) VoLttace REGULATOR for close 
regulation on low capacity feeders and 
rural service is described with photo- 
graphs, wiring diagrams, specifica- 
tions, general data. Allis-Chalmers. 


(85) CusHIONING materials, com- 
bined with clips, clamps and brackets 
are illustrated and detailed in 1950 
catalog discussing wide variety of 
units and cushion combinations. 
Thomas Associates. 

(86) Exectric PLants with 2 to 
60-kw capacities, de or ac, 50 or 60 
cycles, are discussed in 4-page form 
A192B-20M-749 describing mobile 
power plants that combine gasoline 
starting and diesel running. D. W. 
Onan & Sons Inc. 


(87) ExectricaL Contacts with sil- 
ver facing individually bonded to steel 


backing for projection welding to con- | 


tact supports are described in circu- 
lar 501. Gibson Electric Co. 


(88) Catt Stations for hospital in- 
stallations are presented with wiring 
diagrams, pictures and dimensions as 
a 2-fold 6-sheet file sheet. Cannon 
Electric Development Co. 


(89) Gear Morors, 13 types, 30 sizes 


from 450 to 0.05 rpm, 1/20th to 7.5 | 


hp, are subject of bulletin 3-100. 
Janette Manufacturing Co. 


(90) Low TemperATURE INSULA- 
TION with K factor of 0.21, manufac- 
tured from expanded rubber com- 
pound and used as structural barrier, 
is vapor, rot and vermin-proofed. A 
20-page booklet. Rubatex Division, 
Great American Industries, Inc. 


(91) Dust Cortectors for industrial 
use, from 200 to 3600 cfm capacities, 


are presented in bulletin 610, showing 


pictures, specifications, applications | 


and dimensions. Aget-Detroit Co. 


(92) Sratic ContTRoL equipment for 
the control of fire or explosion hazards 
in industry is subject of 3-color 4-page 
file folder. The John Hewson Co. 


Everywhere 


you hear 


“TIO 9 Is a 


Find for windings!” 








That’s why hundreds o if 


insulating varnish 


new users have 
switched to 


Irvington 
#1100 


clear, stable 








A Atti t) til, ts Mell lh 


One trial did it in the many shops now standard- 
izing on Irvington #1100. Their endorsements 
boil down to: “We like its stability in dip tank 
and in storage ... its clear color and low cost. 
We use this one varnish on practically all our 
windings, and cut inventories.” 

They like its oil and chemical resistance, too 
. .. the way this new insulating varnish sinks 
into remote coil layers and grips the wire, form- 
ing a solidly bonded mass. Internal-curing, it 
hardens throughout after a short bake, to a 
durable, oil-proof coating. The solvent is 
V. M. & P. naphtha, which does not attack other 
insulating materials. 

Irvington #1100, backed by heavy research, 
excels on all windings except those operating at 
highest speeds. One varnish does all, and saves 
you real money, too. Write for a sample. 


IRVINGTO 


Specifications: 


Dry Dielectric 2000 VPM 
Moisture Resistance Good 
Oil Resistance ................Excellent 
Acid Resistance Excellent 
Alkali Resistance ..... Good 
Heat Resistance Very Good 
Penetration ........ Excellent 


Se Dic 0.903 @ 30 deg. C. 
Sp. Gr. for use Optional 
Solvent V. M. & P. Naphtha 


for Continued Leadership 
in Insulation 


VARNISH & INSULATOR CO. 


Irvington 11, New Jersey 
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Wew/ 


Z1Ps through cement, 


brick, slate, marble 


Cleans 
Continuously 


New Kennametal ‘“‘twist-type”’ 
masonry drill keeps drilling with 
no “time-out” for hole cleaning. 
Spiral flutes clean cuttings back 
as fast as they form. Drill operates 
easier, requires less power and 
push, 

Super-tough Kennametal ce- 
mented carbide cutting edge re- 
sists wear, stays sharp — UP TO 
100 TIMES AS LONG. 

Buy Kennametal drills at your 
supply house. 


If your supply house 
cannot supply you, write: 


ee a 


KENNAMETAL iInc., Latrobe, Pa. 


send me 
K-109 showing 
drill 
drilling 


Please FREE Kennametal Folder 
26 different drill sizes, two 
styles, and complete 


different details 


on masonry 
Name 


Address 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


New trouble-free drill works 
in any direction, goes to 
any depth (up to 10 inches), 


drills faster... 


on time 


and cost. 


"Sino 
Saveg 
80in 


Be set 


holds 
cae 


aA" 


can save 


Me day 
MOney 


for any job 
with handy unit of as- 
sorted drill sizes. Kit 


%", 
and 


16”, 
9/16". 


Tough plastic case re- 
sists water and oil 


Convenient 


carton of 


six drills of one size 
sharp drill 


keeps 


always 


handy. 


Drills 


lift as top opens. 


KENNAMETAL. 


WORLD'S LARGEST MANUFACTURER OF 


CEMENTED CARBIDE 


DRILLING TOOLS 


(93) ELecTROSTATIC PRECIPITATION 
for the control of small particles of 
matter, either liquid or solid, is dis- 
cussed in 16-page 2-color bulletin 
GEA 5212. General Electric Co. 

(94) Rorary SwitcHes of 
multi-pole design are subject of 12- 
1950-P showing cut- 
away sub-assembly _photo- 
graphs, comparative-area sketches and 
drawings. Electro Switch 


snap, 
page catalog 


views, 


dimentione 
Corp. 

(95) Auto INSULATED trans- 
open frame, cased, channel 
and end bell units from 0.01 to 300 
kva, 25 to 400 cycles, 1, 2 and 3 phase, 
are discussed in file bulletin. Nothel 
fer Winding 


AND 


formers, 


Laboratories. 
(96) Lirr Trucks, with data and 
capacities of units from 500 to 15000 
pounds, are presented in bulletin 26. 
Lewis-Shepard Products Inc. 


(97) Visiste Ort Cups with integral 
on bearings, transmis- 
sion crankshaft 
fed, priced 


a 


gages for use 


and cases, are speci- 


and discussed in bulletin 


Fuse Mig. Co 


(98) SOLDERING 


Gun, light weight, 
lual i 


heat, high speed, is 
and discussed in 2- 
‘aliri Mfg. Co., Inc. 


1 1 
single pole, 


pictured, 
color 
(99) SynNcHRONOUS low speed mo- 
tors ted in publication GEA 


5332 with construction 


» preset 
features, per- 

ta and information on con- 
1, high-power-factor opera 


tion. General Electric Co. 


(100) 


270 1.1 


o/8 models 


Loose Lear bulletins present 
if lighting units, open and 
shielded, recessed and variously fin- 
with lighting plans 
and performances obtained. Northern 
Light Co 


ished, complete 


(101) 


powered industri 


t 


MATERIALS HANDLING with 
il trucks is illustrated 
ind described in 4-page folder. EI 
well-Parker Electric Co. 


(102) Wurinc 
number 18 
reference for 


fittings. The 


catalog 
112-page 
complete line of raceway 


Wiremold Co 


GuIDE and 


is pocket sized 


multi 
mounted, reversible 
pictured and dis- 


347 faldor Elec 


Home CooLers in 3 sizes, 


rubber 


il-immersed 


] 


ul forced-air 


ities and charac- 


| in 2-color bul 
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letin 2001-150P-10M. Erie Electric 


Co., Inc. 


(105) Licutine for banks and offices, 
using permaflector fluorescent and in- 
candescent equipment, is pictured and 
discussed in 2-color 16-page bulletin. 
Pittsburgh Reflector Co. 


(106) Conpurtr Fitrincs such as 
locknuts, bushings, sill plates, entrance 
connectors, knockouts, entrance heads 
and clamps are listed by catalog num- 
ber, size, quantity, shipping weights, 
by various leading manufacturers, per- 
mitting rapid caparison. Kwikon Co. 
(107) PorraBLeE Power Toots are 
described in 3 circulars: JE-1148 giv- 
ing data on 4 and 4-inch drills and 
drill stands, JE-1139 describing sinker 
rock drills, and JE-1132 presenting 4 
mining tools including a sinker leg, 
air bar feed, pneumatic column and 
stopper leg. Independent Pneumatic 


Tool Co. 


(108) Expiosion-Proor motors for 
Class I Group D and Class II Group 
F & G Bureau of Mines applications 
are described in 2-page file sheet. Re 
liance Electric and Engineering Co. 
(109) TELEVISION equipment for in- 
dustrial, research, commercial, 
tific and educational use, enabling 
personnel to observe 


scien- 


supervisory con- 
ditions in spaces classed as inaccessi- 
ble, dangerous, distant, small or 
too dark for direct observations, is 

bulletin 1025. Diamond 


presented in 
Power Specialty Corporation. 


too 


(110) SYNCHRONOUS (GENERATORS, 
124 to 1250 kva, are presented in bul- 
letin GEA 5415 text, photo- 
graphs, and ‘cifications. General 
Electric Co. 


with 


Door OPERATOR for 


(111) 


emote 


motorized, 
control operation of folding, 
sliding or overhead doors. 


Appliances, Inc 


swinging, 
Robot 


(112) VisraTIon isolators and mount- 
ing bases for airborne’ electronic 
equipment is discussed with diagrams, 
pictures, text in 
Corp. 


specincation and 


catalog 502. The Barry 
(113) Grass 3ATTERIES are dis- 
ussed in 4 


JAR 
ntation on 


page prese un- 


n, charging, opera- 


rds and care. 
rp. 


PARATUS Com- 


1 
] 


scribed 
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Kennametal 
Tri-Point 


HAMMER ORILLS — 
Granite, Hard Concrete, 
Sandstone, Hard Limestone 


One of the greatest of all 
drilldevelopments. Drills 
ANY nonmetallic. FAST 
and POWERFUL in rock. 


nav a 
jrills Ning 
‘pat 4. de \ ies 
cost: ° 5 nach 


than 


Use to: Anchor Machinery 
Install Conduits + Cut Stone 
+ Install Parking Meters 
Fasten Signs, Doors. 


Sets of one size in 
handy box of “‘pull- 
out” construction. 


KENNAMETAL, 


WORLD'S LARGEST MANUFACTURER OF 
CEMENTED CARBIDE DRILLING TOOLS 
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~ « 20% to 309 
more speed 


New Kennametal Tri-Point ROCK 
drill hammers through the most 
abrasive sandstone, concrete aggre- 
gate, and HARD ROCK. Brute 
Strength enables it to take terrific 
poundings, shocks and impact. 

Its wear-resistant Kennametal 
cutting edge stays sharp up to 100 
times as long — gives up to 30% 
faster drilling speed. Diameters 
are ¥” to 1” ; lengths, 734" and 
12”. Buy money- saving Kenna- 
metal Tri-Point ROCK Drills at 
your supply house. 


If your supply house 


cannot supply you, write: 


| ‘amtidaibiies deer Colca oe 


KENNAMETAL Inc., Latrobe, Pa. 


Please send me FREE Kennametal Folder 
| K-111 showing how ROCK drilling is done 
at a saving of time and money and also 
] complete particulars on the Kennametal 
| Tri-Point ROCK drill. 


Name 
Address 


City 


an es cs cs cee ee cee cee cee cee ee oe oe 


State 


| 
| 
| 
| 
| 
ol 
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GREATER LOAD ~~ 


ROCKBESTOS WV 
| A.V.C. / 
CARRIES 32% (o°>. 


A 


YET BOTH ARE THE SAME SIZE 





seater Ve. be. < | 
| 


Compare A.V.C. with Type RH in a 250 MCM size* 


@ you use 2'" conduit for both 
@ you use the same size fittings and lugs 
@ you have the same installation costs 
@ BUT Type RH carries only 224 amperes whereas higher- 

rated A.V.C. carries 296 amperes—a 32% increase 

in capacity. 
For more efficient current-carrying capacity, always specify Rockbestos 
A.V.C. Write for the booklet “Cut Current Carrying Costs.” 

“From Chapter X—-National Electrical Code—3 conductors in condvit—40°C-104°F, 


ROCKBESTOS A.V.C. 


ROCKBESTOS PRODUCTS CORPORATION NEW HAVEN 4, CONN. 
NEW YORK. CLEVELAND DETROIT CHICAGO PITTSBURGH ST.LOUIS LOS ANGELES OAKLAND, CAL 
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Reader's 


QUESTIONS from readers on problems of industrial equipment, installation 


maintenance and repair. 


Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. 


For every question 


and every answer published we pay $5.00. 


Quiz 





Transformer Polarity 


UESTION 343—Some time ago 
we purchased additional trans- 
formers. They are of subtractive 
polarity. All our old ones were 
additive polarity. At that time, 
I was told that they could not be 
grouped together unless they 
were changed internally. 

I have asked several electrical 
engineers and they said they 
couldn’t say for sure, but they 
thought they could be grouped 
together with the external con- 
nections. 

Can they be grouped together 
externally or do they have to be 
reconnected internally?—A.T. 


A TO QUESTION 343—Re- 
e garding your question about 
paralleling a subtractive polarity trans- 
former with your present additive 
units—it can and is done continually in 
practice. It is not necessary to touch 
the internal connections. This is the 
reason transformers are marked so— 
it obviates the necessity of concerning 
yourself with the internal connections. 


pes 


é He 





























—_ 
iad x x; Xe 


Ine 


From the limited amount of informa- 
tion given, I will presume your units 
are all single phase and the other re- 
juirements for paralleling are already 
met. 














Polarity 
“Additive” 
(old units) 


Polority 
“Subtractive” 
(new units) 


The diagram indicates the manner in 
which an additive and subtractive 
transformer unit is paralleled. It is 
merely a matter of matching similar 
markings. (If transformer units are 
not marked, you would first mark their 
polarity by 


E.A.M 


A lO QUESTION 343—Single 
@ phase transformers of subtrac- 
tive polarity can be grouped with those 
of additive polarity by making the pro- 
per external lead to the 


f 
line. This is true for either single or 3- 


the usual polarity test.) — 


connections 


ELECTRICAL 











Subdtroctive 





H, polarity 

Additive 

polarity 
trans 


transformer 








Secondary line 








phase service. The proper connections 
for single phase service are indicated 
in the sketch. 

If the transformers are 3-phase units 
with the interphase connections made 
internally, the usual practice, then the 
internal connection of either the pri- 
mary or secondary windings (not 
both) must be revised. In case the in- 
ternal connections are to be changed, 
it is best to consult the manufacturer 
of the equipment for instructions. 

Final check for correct connection 
may be made by leaving a secondary 
connection of the new transformer open 
at y and connect a voltmeter (or lamp 
bank) of suitable voltage range as indi- 
cated. With the line energized, and 
the connections made as shown, the 
voltmeter should indicate zero voltage. 
In case the voltmeter indicates double 
the secondary line voltage, reverse the 
secondary connections of the new 
transformer and recheck. Do not close 
connection at y unless voltmeter indi- 
cates approximately voltage.— 


H.A.W. 
A TO QUESTION 343—The 
e polarity of a transformer is 
merely a term given to designate the 
arrangement in which the leads are 
brought out of the transformer. 


zeTo 


Consider the high tension leads as 
‘H1” and “H2”, and the secondary 
leads as “X1” and “X2”. Also, con- 
sider at the instant current is flow- 
ing in “H1”, it is flowing out “X11”. 
Looking at the top of the trans- 
former with high tension terminals in 
back let “H1” and “H2” be the left 
and right hand leads respectively. Now 
in an additive polarity transformer, 
the secondary leads will be “X2” and 
“X11” left and right respectively; 
while in a subtractive polarity trans- 
former, the secondary leads will be 
“X1” and “X2” left and right, respec- 
tively. Thus, an additive and subtrac- 
tive polarity transformer may be used 
together (other conditions being satis- 


factory) merely by properly arranging 
the external connections. For example, 
if it is desired to parallel an additive 
and a subtractive polarity transformer, 
we would connect leads “H1” from 
both transformers to phase A, and 
both leads “H2” to phase B. Then 
leads “X1” of both transformers would 
be connected to one leg of the second- 
ary feeder (even though the terminals 
are physically reversed) and both leads 
““X2” to the second leg of the secondary 
feeder. 

Before closing secondary connec- 
tions, it would be well to make the 
usual voltage checks across the second- 
ary terminals.—W.E.T. 


A TO QUESTION 343—The 
e@ polarity of a transformer is a 
convention for indicating the relative 
directions of the primary and second- 
ary voltage vectors between the respec- 
tive sets of external leads. The chief 
advantage of subtractive polarity, most 
important at high voltages, is the re- 
duction in voltage stresses between ad- 
jacent primary and secondary external 
leads. 

In the diagram, the internal con- 
struction of the transformers is such 
that will cause the secondary voltages 
L,L, to take the directions shown when 
the high voltage vector H,H, has the 
direction indicated. Transformer A is 
designated as additive. A connection 
between H, an L, would cause voltage 
H,L, to be greater than H,H,. With the 
same primary-secondary interconnec- 
tion, Transformer B would be regarded 
as subtractive because the primary and 
secondary voltages are in opposition 
“around the circuit.” 

As they stand, the two transformers 
cannot be connected in parallel without 
causing a short-circuit condition, Like- 


—— ——— 


H, Ho H, Ho 
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/ JEFFERSON 
NG DRY TYPE TRANSFORMERS 
ARE WIDELY USED IN INDUSTRY 





@ The use of power circuit trans- 
formers is increasing rapidly because 
higher 
greater use of these transformers to 
step down the voltage for lighting cir- 

portable equipment, controls 
machinery. The cost of this 
method of distribution is reduced—by 
savings in copper, conduit and fittings. 
Further economy is realized as all 
power is brought through one entry 
and one meter. 


voltage main circuits mean 


cuits, 
and 





460-VOLT 
THREE PHASE SERVICE 


Ss r™ 


+ 


JEFFERSON 460-V 
1 | TRANSFORMER MOTOR 
‘ 
| ase sel 
| oy] 
ose 
| 


"| 115-V Soros 


ooo 
LIGHTING mi 
——— 


circuit 
115-V APPLIANCE 





JEFFERSON FAN 
Lt - TRANSFORMER Jefferson Transformers are of the 
LIT type and may be mounted on wall, 
460-V '@) post, or directly on the machine to sup- 
MOTOR O ply 115-230 volt current to lights, con- 


trols, relays and other small electric 
equipment. 


Jefferson Power Circuit Transformers are of the Dry Type,—require 
no special vaults or cabinets. They may be mounted on post, walls, or 
directly on machine tools. Capacities in stock range from 50 V.A. 
to 15000 V.A. (460/230 V.—230/115 and 575 V.—230/115 V.) 


Ask your electrical wholesaler about the Jefferson line or write 
today for copy of Bulletin 501-15 which gives complete data and 
Suggestions on selection and installation. 


Write for Bulletin 501-15 


JEFFERSON DRY TYPE 


TRANSFORMERS 


JEFFERSON ELECTRIC COMPANY « Bellwood, Illinois 


In Canada: Canadian Jefferson Electric Co., Lid., 384 Pape Ave., Toronto., Ont. 
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wise, they will not operate together in 
an open delta connection without a 
serious voltage unbalance. However, 
if either pair of secondary leads is re- 
versed, both transformers will “look 
alike” to any load. The reversal can be 
made internally or externally, as con- 
venient. A reversal of either pair of 
primary leads will give the same result. 

External reversal of leads is practi- 
cable in the ordinary run of transform- 
ers. External changes are not possi- 
ble in polyphase transformers which 
have part of the wye or delta connec- 
tions closed inside the tank. Also, ex- 
ternal reversals are not advisable in 
single-phase transformers designed 
especially for grounded-neutral wye 
primary or secondary lines. Some 
makes of the latter transformers have 
either one primary or one secondary 
bushing designed to operate at little 
more than ground potential. Also, 
there may be complications in cases of 
built-in lightning arresters. 

It is a good idea to test the polarity 
of any and all transformers before at- 
tempting to connect them in banks. 
With knowledge of polarity, voltage 
diagrams can be constructed which will 
give some indication of the success of 


groupings.—L.E.B 


pr¢ ype sed 


Compressor Motor 
Operation 


UESTION 344—I have two am- 
monia compressors, now 
in two steps by hand control, 
which I would like to change to 
automatic starting under load. A 
5 in. by 5 in. compressor ts driven 
by a 10 hp. motor, The compres- 
sor is 2-cylinder and turns 300 
rpm. The motor is simple 3- 
phase induction. A 2-cylinder 
compressor turns 290 rpm., and 
is also driven by a 3-phase in- 
duction motor of 20 hp. 

Since the motor torque is in- 
sufficient for cross-line starting, 
and unloading for starting is out 
of the question, what kind of 
controls would I need to start 
these units automatically under 
load ?—G.H. 


staried 


A TO QUESTION 344—You 
@ can start an ammonia compres- 
sor automatically by using a high start- 
ing torque motor on condition that the 
compressor can take the heavy start- 
ing load. If the compressor was de- 
signed to work under unloaded con- 
ditions, which means a small size shaft, 
then you will have to use some kind of 
an unloading system such as 1 or 
more electric valves to act as an un- 
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Speed panelboard trim installations 
.. With INDICATING TRIM CLAMPS! 


Indicating, adjustable trim clamps? Just a long 
name for a little device that enables you to 
install Westinghouse Panelboards fast! 

A dial-type indicator on the outside of the 
trim or cabinet front eliminates the need for 
“x-ray eyes”, or working by “feel”. The dial 
shows when the clamp is in the proper position 
for tightening. A small detail, perhaps, but one 
that effects a substantial cut in panelboard 
installation time ... one that you can measure 
in terms of dollars saved! Moreover, it’s just 
one of many Westinghouse features that con- 
tributes to greater ease in installation. Check 
these additional “time savers”: 

Phase Identification on 3-phase, 4-wire 
lighting panelboards speeds up wiring by 
eliminating the necessity for “ringing out.” 

Quick-fasten access plates to slash panel- 
board assembly time, 
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Taken separately, these are little things, of 
course. But collectively they make a big differ- 
ence in final panelboard costs .. . a difference 
that will enable you to buy quality-constructed 
panelboards for every job. And you can be sure 
about quality if it’s Westinghouse. 

Descriptive Bulletin 30-930 contains com- 
plete details. For your copy, write Westinghouse 
Electric Corporation, P. O. Box 868, Pitts- 
burgh 30, Pennsylvania, J-40387 
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SINGLE POLE 
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(Medel 15505?) 
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DOUBLE POLE 


LOW VOLTAGE 
Switch Assembly 
Medel TSS0iV 
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Information on 
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REGISTER CO. 


2624 W. Washington Bivd 
Dept. 450-8 Chicage 12, til. 


TIME SWITCH 


ELECTRICAL 


loader during the starting period. A 
timer can energize the valves. An 
ordinary 10 hp. induction 3 phase mo- 
tor on the 80% tap during starting 
will develop 64% of its 160% start- 
ing torque or 102% starting torque, on 
the 65% tap it will develop 67% start- 
ing torque. A high starting torque 
obtained which will de- 
velop 290% starting torque and it will 
still be approved without a compen- 
sator. In this case, a thermostat con- 
trols a magnetic controller, and the 
magnetic controller controls the motor. 


—H.S. 
A lO QUESTION 344—I offer 
@ two comments in connection 
with your problem of starting the am- 
monia First, you indi- 
cate the motors are regular squirrel 
cage induction motors, but that “the 
motor torque is insufficient for cross- 
the-line starting”. Normally, such a 
motor will have a greater torque with 
an increase of voltage. Cross-the-line 
starting would thus produce greater 
torque than the two step auto-trans 
former or other type of control you 
have been using, as essentially all the 
two-step starter reduce the 
voltage to the motor on the first step, 
and also reduce the current drawn by 
the motor during the initial starting 
period. If the surge of current with 
cross-line starting is not too great, 
then you should obtain good results 
by using regular cross-line full voltage 
magnetic starters controlled by such 
automatic means as you desire. 

On the other hand, if two-step start- 
ing is really necessary, then any stand 
ard motor starter manufacturer can 
supply an automatic two-step motor 
starter. In either the 
two-step method of starting, you would 


motor can be 


compressors. 


does is 


cross-line or 


need some sort of device to initiate the 
motor starters 
some sort of pressure switch or tem 


This device would be 


perature controller, depending on what 
system you want to use. Usually a tem- 
perature thermostat is 
the initiating device, although suction 
t] 


element in a 


pressure, or some other pressure point 
determine the com- 


yr should be started.—L.R.B 


is used to when 


i 


press 
I 


fTO QUESTION 344—Pre- 
sumably, 


A. y, the type of hand 
starter used by G. H. at present is the 
rdinary hand-operated, reduced volt- 
The same starting 
for 


substituting an 


ige compensator 


characteristics iV secured 


1utomatic starting bv 
sutomatic reduced voltage compensator 
which may be obtained from several of 
well yntrol manu 
facturers. With this type of starter, the 


motors may be started 


the known motor c 
by push but 
1utomatically controlled 
”y pressure switches connected to the 


R.W.H 


ton stations or 
} 


ummonia ¢ 


ywnpressors 
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A TO QUESTION 344—Auto- 
@ matic motor starters are the 
ones most commonly used for com- 
pressor motor operation and can be 
purchased from any motor control es- 
tablishment handling motor equipment. 

Two types of two step starters are 
available, namely the resistance type 
and the auto-transformer type. 

Some power companies object to the 
auto-transformer type, due to the fact 
that there is a break in the circuit 
when changing from one step to the 
other. 

Either type of starter can be oper- 
ated automatically by connecting either 
a thermostat or a pressurestat in the 
control circuit of the starter. In case of 
pressurestat control, the practice is to 
install a dual pressurestat, the high 
pressure contacts wired to open the 
control circuit before a dangerous high 
pressure is reached and the low pres- 
sure contacts wired in the same control 
circuit to stop and start the compressor 
and maintain the desired temperature. 

Usually, motors of the sizes men- 
tioned are started across-the-line in 
which case the greatest starting torque 
is developed. This statement is con- 
trary to a sentence in the question, but 
with a step starter, if the motor is 
started on the 75% tap, the starting 
torque will be only 56% of full value. 

Take the matter up with the power 
company and see if the connected load 
is great enough to allow across-the-line 
starting, it all being dependent on 
whether or not the inrush current is 
higher than allowed in the particular 
district. The cost of across-the-line 
starters is much less than two step. 

If the compressors are cooling the 
same area, the inrush current can be 
lowered by installing a time delay de- 
vice in the control circuit to prevent 
both compressors from starting at the 


same time.—B.A.S. 


A TO QUESTION 344—The 
+ 


ammonia compressor motors 
Mr. G. H. writes about can be started 
iutomatically be replacing his present 
manual starters with an automatic re- 
duced voltage time delay induction mo- 
tor starter, which can be furnished by 
most manufacturers of motor controls. 

These starters are equipped with mo- 
tor driven or oil dash pot timers to 
hold the controller in the starting po- 
sition for a predetermined time which 
can be varied. 

He also stated that unloading these 
compressors for starting is out of the 
question 

To utilize the low torque induction 
motors to start the compressors, Mr. 
G. H. will have to devise a method to 
unload the machines within the svys- 
tem during the starting. 

This can be done automatically by 


placing an ammonia check valve in 
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the discharge line to the condenser and 
putting a solenoid operated stop valve 
between the discharge and suction lines 
of the compressor making the connec- 
tion in the discharge line before it 
reaches the check valve. 

This solenoid valve will act in place 
of the manual operated by-pass or un- 
loading valve used when starting the 
compressor under the present hookup. 

This valve should have an area of at 
least 4 the discharge pipe size and the 
solenoid should be strong enough to 
open the valve against any apparent 
pressure that remains in the discharge 
line after the machine has stopped. 

rhis valve should be energized when 
the control is in the starting position 
and be de-energized in the running po- 
sition. When this valve opens, the 
check valve holds back the high pres- 
sure gas in the condenser and the pres- 
sure above and below the piston will 
equalize and relieve the load the same 
as the manual by-pass. 

Liquid lines to the evaporators 
should be equipped with solenoid valves 
to close while the plant is idle, to pre- 
vent flooding the system. 

High pressure cutouts should be in- 
stalled to stop compressors in event of 
cooling water failure of condensers.— 


A.B.V. 





Can you ANSWER 
these QUESTIONS 


QUESTION M16—We have several re- 


sistance welding machines that are pro- 
vided with ignitron contactors and 
electronic heat controls. Sometimes we 
have trouble with these welders and 
after getting them back into operation 
we are not sure if the ingitron tube 
was the trouble or not 

Due to the expense of these tubes, 
we do not like to scrap them without 
knowing with some certainty that they 
are in bad order. We would appreciate 
very much any information as to some 
simple means with which we could 
test these tubes, and the equipment, 
such as meters and circuits we might 
need. We use both A & B ignitrons 

-D.R.M 


QUESTION NIG—tf someone should 


connect a lamp between 1 lead of a 


120-240 volt single phase system and 
1 lead of a 3 phase 240 volt delta svs- 
tem, then a second person would con- 
nect a voltmeter between the remaining 
single phase lead and another 3 phase 
lead, would the voltmeter read about 
416 volts for the combination open and 
closed delta connectior HS 


PLEASE SEND IN 
YOUR ANSWER BY MAY 15 





Mathias Klein & Sons continues Wy 
to offer the electrical industry the most complete . 
line of pliers and equipment on the market. Be- a 
low are three additions to the Klein Line that Since 1857 
have found favor with many utility companies. 
if you have not had complete information on 
this a i write for details. 


_ a 
KLEIN’S ADJUSTABLE CLIMBERS— Al! Klein Climbers are now 
available in either fixed length patterns or the new Klein Ad- 
justable pattern. Klein Adjustable Climbers may be quickly 
adjusted to 15, 152, 16, 16%, 17, 17% and 18-inch sizes. 
They assure proper fit and reduce the ity of stocki 
many sizes. Klein Adjustable Climbers are made of forged 
steel, individually tempered and tested. Aluminum finish. 


No. 1945 KLEIN POLE MASTER CLIMBERS—Kiein “Pole Mas- 
ter"’ Climbers are made in matched pairs with an offset shank 
that brings the gaff in proper line with the leg bone. Extra wide 
stirrup gives more arch support. Available in fixed length pat- 
tern sizes 15, 152, 16, 16%, 17, 17% and 18 inches. Also 
available in adjustable patterns to fit any of above lengths. 
Aluminum finish. 














No. 5249 “KLEIN-LINE” TOOL 

BELT—This new belt is designed 

with a full-floating sliding trace 

of famous “Klein-Kord.” Trace 

b slides through alloy steel guides, 

Ee” allowing approximately 6 in. free movement. 

Chafing is avoided, and undue wear on safety 

strap is prevented. Apron design permits visual 

inspection of trace throughout its entire length. 

A soft, pliable latigo leather cushion 4% inches 

wide is pad-lined and edge rolled for comfort. 

Ask Your Supplier The 2-inch wide belt shape is of heavy harness 
Foreign Distributor: leather with a drop forged buckle. Made in fol- 
International lowing sizes: 36, 38, 40, 42, 44 and 46 inches. 


Standard Electric 
Corp., New York 


The New Klein Catalog giving full information on 
the complete Klein line will be sent on request. [ 


WELLER eS | & Sons 


3200 


BELMONT AVENUE on, © Rew. Wene) 
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Die-Cast* nit 


* Pat. Pending 


} 
} 


Now for the first time — the superiority of\alumum fy 


, | 
@ LIGHTER IN WEIGHT! Only 40% as heavy as iron 


° . * . \ 
available for you in a DIE-CAST* fitting. Sever yeats of & STRONG AND MALLEABLE Alloys combined with aluminum give 
Killark metallurgical research and on-the-job testing, prove this superior metal. Alumalloy is not brittle — will withstand shock and strain 
‘ 3 : i \ \ far beyond actual practice on the job. 
conclusively that these modern Killark fittings (die-cast bader 


: : ® NON-CORROSIBLE Rust proof and highly resistant to all corrosion 
ten thousand pounds pressure) give you advantages in par- 


® UNMATCHED UNIFORMITY Because these fittings are die-cast 


formance . . . dependability . . . and sales that have never under tremendous pressure — all fittings are identical 


been offered before! ® SMOOTH FINISH A finish like satin — no sand marks or burrs, gives 


protection to wire insulation and easier handling 


® CLEAN CUT THREADS Because of die-casting under 10,000 Ib. 
pressure, Alumalloy becomes perfectly uniform and takes a clean cut thread 


PROVE IT TO YOURSELF . . . FREE! Send for one of these 
revolutionary new fittings . . . test it yourself, and you'll see 


why it is 6 ways better than any fitting you’ve ever 
handled. 


ELECTRIC MANUFACTURING COMPANY 


Vandeventer and Easton Aves. 





St. Lovis 13, Missouri 


BOSTON 156 Purchase St. PITTSBURGH 298 Duquesne Way SAN FRANCISCO 1123 Harrison Street 
SALES OFFICES and syracuse 216 Burnet Ave. CHICAGO 564 West Adam Street LOS ANGELES 412 Seaton Street 
WAREHOUSE STOCKS PHILADELPHIA 121-123 Market St. DENVER 2134 Curtis Street DETROIT 8319 Mack Ave. 

A 


TLANTA 69 Mills Street, N. W. SEATTLE 4130 First Avenue South DALLAS 1901 Griffin Street 


SALES OFFICES COLUMBUS 2620 Welsford Road MINNEAPOLIS 924 Andrus Bidg. NEW YORK 30 Irving Place 
CINCINNATI 49 Central Avenue KANSAS CITY, MO. 614 West 26th Street BALTIMORE 401 Natl. Marine Bank Bidg. 





Questions 


Answered by 
F. N. M. SQUIRES and GLENN ROWELL 


Chief Inspector 


New York Board of Fire Underwriters 


New York, N. Y. 


Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 


on the Code 





Conductors 
I was recently called for accept- 


Q. ing type T insulated conductors 
fur overhead runs between the house 
and garage. I find nothing in the Code 
one way or other concerning this and 
will be grateful for your help im 
quieting my critic —A.P.B. 


4 The Code accepts type T for 
4 He general use just as it has ac- 
cepted type R and either can be used for 
an overhead span between the house 
and garage or other auxiliary build- 
ing. In fact, several years ago Official 
Interpretation No. 282 covered this 
same problem and the Code Committee 
stated that a service drop might con- 
sist of types T, R or W.P.—G.R 


Recessed Lighting 
Fixtures 


I have a customer now that re- 
fuses to let me go ahead ona 


Q. 


cause I told him I would have to place 
an outlet box in the ceiling alongside 
of each fixture and he feels it would 
ruin the appearance of the ceiling. I 
understand the Code requires it. Is 
that true?—L.M.Z 


he N, E. Code does not make 
necessary t use an exposed 
outlet box alongside of a fixture, it 
simply provides that as an alternate 
method. Under Section 4179 you will 
note the following: 

“Conductors having insulation suit- 
able for the temperatures 
shall be used. Where c 
peratures are in excess 
C (140 degrees F), 


be brought through at least 


encountered 
mductor tem- 
of 60 degrees 
shall 
four feet 
fixture to 
from 
unless 
shall not 
extend a di é more than six 


conductors 


of metal raceway 
an outlet box at le: y oot 
the fixture. 
approve 1 
feet fr asured 
ilong th 

If the n which can be 
cessed fixture 
is higher than the safe operating tem- 


the cir- 


expected 


perature o1 
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cuit conductors supplying the fixture, 
then it becomes necessary to use an 
outlet box located at some point not 
closer than one foot to the fixture with 
at least four feet of metal raceway 
between the outlet box and fixture. 
If an insulated wire suitable for use in 
raceway systems such as type AVA is 
used, the outlet box may be any dis- 
tance from the fixture, even back at 
the point of distribution or, in other 
words, no outlet box would be nec- 
essary providing the fixture tempera- 
ture did not exceed the rating for 
type AVA insulation. If you used 
type T insulated conductors for the 
circuit and chose to use an asbestos 
insulated fixture wire within the fix- 
ture, then the outlet box would have 
to be located at the end of not more 
than six feet of metal raceway from 
the fixture. This is true as the fixture 
wire has not been approved as a 
building wire and therefore is not 
to be used in raceway runs exceeding 
six feet in length—G.R 


Feeder For 
Electric Range 
25 kw 220 volt 3 


Q. , : 
phase electric range, what size 


should the feeder be and what would 
be the best grounding method, as 
suming the service is 3 wire, 3 phase? 
Also for a 220 t 


In wiring a 


_ 1 lt 2 
hree phase < voll S-wire 


M.W 


A Note No. 2 under Table 29 of 
e the Code states that ranges 
21 kw are not con- 
sidered as household ranges. Therefore 
they do not fall f 
lable 29 

The note further states that 
eral, the 


Service 


more than 


rated 
within the scope of 


in gen 
demand for 
should be 


mum nameplate 


such commercial 
based 
rating. 
25 kw 220 


should 


on the maxi- 
Hence, the 
volt three 
not be less 
4 No. 8 wires if some of the el 
of the rated 110 volts or 3 
No. 8 wires if all of the elements are 
for 220 volts 


ranges 


feeder for a 


phase range than 


ments 


The Code recognizes the grounding 


to the grounded or neutral 
mductor, if the system has 


of a range 


circuit cé 


one, or if there is no grounded con- 
ductor, grounding the range to the 
metallic armor of a raceway or cable 
system or by means of a separate 
grounding conductor. For a range on 
a three phase 3-wire ungrounded sys- 
tem, it may be grounded to the metal 
armor of the raceway or by means 
of a separate grounding conductor 
to a suitable grounding electrode.— 
F.N.M.S. 


Fittings 
QO The question of using thin wall 
© on 440 volt circuits is up here 
and we will appreciate your thoughts 
concerning Section 2574b, which re- 
quires double locknuts whenever the 
voltage exceeds 150 volts to ground. 
Fittings for thin wall do not have a 
thread long enough to use double lock- 
nuts. Therefore it seems as if we can- 
not use thin wall on 440 volt circuits. 


A.S.N. 

A You will note that section 2574 

e also states that electrical con- 
tinuity of metallic raceways shall be 
assured by one of the methods speci- 
fied in Section 2572 or by those speci- 
fied under a or b of Section 2574. 
Then under Section 2572 you will find 
that permission is given to use any 
device approved for the purpose except 
ordinary locknuts and __ bushings. 
Therefore you may use electrical me- 
tallic tubing for 440 volt circuits pro- 
vided you use bonding jumpers or 
bonding bushings around fittings 
which do not have sufficient thread to 
use a locknut on each side of the box 
or cabinet and where two sections of 
the tubing are being fastened together, 
any approved threadless coupling 
made up tight is acceptable —G.R. 


Receptacle Outlet 
On several recent farm jobs 


Q. 
the owners have wanted recep- 


tacle outlets at the pole in the yard so 
they can plug in trouble lamps and 
electric tools under the yard light. I 
have always in the past removed a 
knockout from the bottom of the 
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TYPE PVS 
EXHAUST FANS 


FEATURES 


ALL-PEERLESS ELECTRIC UNITS—These fans 

are completely designed and manufactured by The 
Peerless Electric Company, a manufacturer of fans and motors since 
1893. Both the motor and fan are designed to work together as a unit. 
This assures quiet operation and full rated output. 
CAPACITOR MOTOR — Permanent split capacitor type using no in- 
ternal switches or mechanical parts to fail and cause breakdowns. 
Totally enclosed to exclude all dirt and moisture drawn over the motor. 
Highest quality material available used on all parts for a trouble-free 
motor. 
QUIET OPERATION—Wide heavy gauge steel blades rotating at slow 
speed to assure rated capacity at low noise level. 
HORIZONTAL OR VERTICAL MOUNTING— Fans may be mounted 
in either position. Ball bearing in rear hood to take end thrust in all 
positions. Easy to lubricate and service. 
FURNISHED COMPLETE—Controller for single speed, two-speed, or 
three-speed furnished with unit as ordered. No other swiches or start- 
ing equipment required. 
EASY TO INSTALL—Requires only 4 or 6 lag screws or bolts to mount. 
Opening may be round or rectangular—panel will cover all irrequ- 
larities of cut opening. 
GUARDS AVAILABLE— Neat appearing, protective guards for inlet 
side to eliminate hazards are available for all units. 
EASY TO CLEAN — Streamlined surfaces allow cleaning in minimum 
time. Finished in gray Hammerloid baked enamel. 
RATINGS — According to National Association of Fan Manufacturers 
and American Society of Heating & Ventilating Engineers. 
GUARANTEE — Peerless Electric Fans and Motors are guaranteed 
against defective workmanship or material for a period of one year 
from date of shipment from factory. Each unit, when shipped, is regis- 
tered and the serial number identifies it immediately for spare parts or 
duplicates. 

‘ 


ele 
i al 
+), 


} 


—— 
| 


fe 


+H A 
axed 


FAN PERFORMANCE 
AND DIMENSIONS 





Recommended 
Shutter Size 


Y 


Fan Diameter 
Capacity C.F.M 
Motor H.P. 
Shipping Wet. 


2150 


o 
7 


22% 8 
2900 


C) 


24h 12 
4550 F 31% 12% ’ tvs 
1 


7375 1 40 37% 13% 30H 


Peerless. Electric 


WARREN, OHIO 











COMPANY 
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switch cabinet on the pole and have 
mounted a sign receptacle within the 
cabinet above the opening so a plug 
fuse may be inserted without removing 
the dead front. I then can supply a 
weatherproof receptacle from one of 
the switch load terminals and have it 
protected by a 15 ampere fuse. Re- 
cently the inspector asked me to re- 
move these sign receptacles and pro- 
vide an additional enclosure contain- 
ing the necessary fuse cutow. base. Is 
that required by Code or is tt just a 
personal idea?—J.P.R. 


A In the first place the usual sign 
e receptacle cannot be used as a 
plug fuse holder as it is not designed 
for such use. The sign receptacle is 
limited to 660 watts at 250 volts while 
a plug fuse holder is designed to carry 
at least 15 amperes. Then in addition, 
many switch cabinets do not contain 
sufficient space to permit the addition 
of a plug fuse holder within the wiring 
space of the cabinet. In fact, the N. E. 
Code even prohibits the splicing of 
conductors within the switch enclos- 
ures unless the cabinet in question con- 
tains special wireways designed for 
such purposes. Therefore your inspec- 
tor was justified in requesting that you 
remove the sign receptacle and pro- 
vide the additional enclosure to house 
a standard plug fuse holder.—G.R. 


Type AVA Wires 
For Service Work 


QO I would like to know if Type 
© AVA wires are usable in re- 
spect to the Code for service entrances? 
In other words, could I use 3 No. 8 
AVA conductors in 3/4 inch conduit 
from service head to meter and then to 
a 60 amp. service switch, the maximum 
length being 12 inches?—L.E.V. 


A I ype AVA wires are approved 
e for use in dry locations only. 
Service standpipes do breathe and in 
foggy and humid weather, tend to draw 
in moisture. 

While Section 3102, paragraph b of 
the Code requires that conductors used 
where condensation or accumulation of 
moisture within a raceway, is likely to 
occur, shall be of the moisture-resistant 
type of lead covered, the rules for serv- 
ice do not cover this point but Section 
2336 requires that the service head 
shall be raintight and that a service 
raceway shall be raintight and ar- 
ranged to drain. 

The local inspection authorities 
should be consulted as to their ruling 
on this matter. 

If it is decided to use AVA wires in 
such a location, 3 No. 8 AVA may be 
run in a 3/4 inch conduit—F.N.M.S. 
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\0W more Wiring room 


FOR 
LOCKNUTS, BUSHINGS, SPLICES 


WITH THE 


NEW PcS BOX 
COVER SWITCHES 


For 3%" and 4” Boxes 
P&S 1141 (4-INCH) T-Rated, Non-T-Rated and Oil Burner 
Switches 


Available in Single Pole and Three-Way Full 10 Amp., 125 Volt Rating 


All switches have positive kick-offs — arc- 


snuffers — pre-loaded contacts. Longer life, 


LOOK AT THESE REAL IMPROVEMENTS 
IN DESIGN.... 


smoother operation and exceptional current 
carrying capacity assured. Non-T-rated 


switches are made of brown bakelite — Stream-lined, 


one-piece bakelite Terminals ample 


. . usi v : for No. 12 wire 
T-rated switches made of black bakelite — ce + ap > 7 I am ik ye 


as box cover 


Oil Burner switches of red bakelite. 


' Handle in —_ 1 Vn) Flush back leaves 
Approved by Underwriters’ Laboratories. protected position j } 4 | entire box free for 
— operates > splices, locknuts 
horizontally —— and bushings 


Available through your P&S Distributor. SEND FOR CATALOG INFORMATION 


aon 


Don't order “a box cover switch” — specify 4 PASS & SEYMOUR, INC. 
1 
I 
i 


“the new, easy-to-install P&S box cover Syracuse 9, New York 


switch. Send information on New Box Cover Switches to 





PASS & SEYMOUR, INC. 
SYRACUSE 9, NEW YORK 
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WEYL! 


ARRO 
C0 FLUTE 
SPIN DRILLS 


FOR ALL MASONRY 


1, Cleans Dust From Holes 
Automatically. 


2. Drills Full Depth Without 
Stopping. 


3. Makes Faster Cleaner 
Cuts. 


Arro “Flexo-Flute” Spin Drills they cost no more than plain 
go the full depth without pack- round shank carbide drills! 


ing or stalling. The perma- Holes are cleaner, truer and 


nently attached low-angle flex- drilled faster with much less 


ible spring cleans drill cuttings pressure. 


from hole automatically. , 
Let Arro “Flexo-Flute” Spin 


Cutting Tip is made of cement- Drills save you both time and 


ed carbide, hardest metal 
made by man. The “Flexo- 


money in your masonry work. 


Flute” drills up to four times Arro customers — The new 
faster . . . lasts many times “Flexo - Flute’ means EXTRA 
longer than ordinary drills. Yet PROFIT for you. 


OTHER IMPORTANT ARRO PRODUCTS 


ma} Gaamteme 


NO. 8 STUD BOLT MACHINE 
TOGGLE ANCHOR SCREW 
BOLT Ve - 1h" UU - ¥% 


SOLD THROUGH JOBBERS ONLY 


reace ter EXPANSION BOLT CO. 
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Dusty Locations 


In a woodworking plant here 
© they are installing several hy- 
draulic presses on which they plan to 
make wall boards from sawdust and 
resin. The shavings and waste ends 
of lumber pass through a machine that 
shreds the wood which is then mixed 
with ordinary sawdust. This wood re- 
fuse is then sprayed with a resin and 
pressed into boards. Will the room in 
which this operation is conducted be 
a dusty location and require the use 
of Class 2 electrical equipment ?— 
M.A.D. 


A This would definitely be con- 
e sidered a Class 3 location and 
possibly even Class 2. However, each 
such operation often presents problems 
which must be individually considered. 
If the sawdust used contains no mate 
rial which will pass an 80 mesh screen 
there is practically no likelihood of a 
dust cloud forming from a shredding 
mill or waste hog, and the area then 
would be considered as Class 3. If, 
on the other hand, the wood refus¢ 
sontained an appreciable amount of 
fine particles that would pass an 80 
or 100 mesh screen, it is possible the 
area should be considered as Class 2. 
In either case it will not alter the type 
of electrical installation greatly as 
Class 3 requirements call for rigid con- 
luit, dust-tight fixtures and switches 
and totally enclosed fan cooled or pipe 


ventilated motors.—G.R. 


te use of 
© bare copper as an underground 


neutral conductor? We are going to 
install some outdoor lighting and want 
to run USE conductors for the hot 
wires and bare copper for the neutral 


—H. P. 


A rhe Code does not state bare 
e copper conductors shall not be 
so used except that under Section 3003 
you will note the N. E. Code states 
conductors must be protected against 
orrosion. Some soils contain chen 

us which rapidly corrode copper 
[Therefore many electrical inspection 
iuthorities prohibit the use of bare 
in the 


th unless tests have indicated the 


ipper neutr for direct burial 


es not contain harmful chen 

Well drained sandy soil usually 

e of these corroding agents and 
il under paving is nearly always 
but in all other types of soil con 
is well to use Type USE 

for the neutral unless ac 


1 


inalysis indicates there 
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UNDERWRITERS’ APPROVED 
FOR 600 VOLTS 


NEOPRENE SHEATH 
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FLAME RESISTANT 
AND NON-ABSORBENT 
GLASS BRAID 


NEOPRENE 
INSULATION 


GLASS REINFORCED ™ 
RUBBER SEPARATOR 


It Costs Less to Buy the Best 
..- Buy RoBarn 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


eliminates all hazards 
in farm 
wiring 

Ie 


= 
4 


Developed for the farm... proved on the farm... 
RoBarn is ideal for general purpose wiring where 
hazardous conditions exist. It is Underwriters’ ap- 
proved as Non-Metallic Sheathed Cable having 
“adequate fungus resistant and other necessary 
properties for use in cow barns and other locations 
where it would be subject to conditions of heat, cold, 
moisture, corrosive fumes and fungus.” 

RoBarn has many applications and can be used 
under rules of the National Electrical Code, Article 
336. With RoBarn on the job you eliminate the hazards 
of fire, moisture and extreme temperature changes. 

Ask for the RoBarn Folder and see for yourself. 


ROME CABLE Qs 
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Here's the portable 
power tool that will em- 
phatically reduce costs 
and job time when drill- 
ing, cutting or chipping 
thru concrete and ma- 
sonry 


SYVTRON 


“Dependable” 





ELECTRIC 
HAMMERS 


3600 powerful 
blows per minute from 
one working part— 


the PISTON 
Five different models — all 


small in size yet big in 
power. 


Write for Literature 


SYNTRON CO. 


690 Lexington Ave. Homer City, Pa. 








ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


CONTRACTOR B. H. Barge (right) 
of Milwaukee discusses Uskon ceil- 
ing installation technique’ with 
J. W. Hogan, U. S. Rubber Com- 


pany representative in Milwaukee. 


The following letter from H. H. 
Watson, Chairman of Code Making 
Panel No. 2 relates to a discussion of 
commercial cooking equipment under 
Code questions in the February 1950 
issue of Electrical Construction and 
Maintenance 

“Mr. Rowell states in his discussion 
that the term ‘other cooking appli- 
ances’ includes restaurant equipment. 
He is correct in the statement that 
commercial cooking equipment should 
not be included. It is my contention, 
however, that the Code is specific on 
the point that Table 29 does not in- 
clude commercial cooking equipment. 
Note 2 to Table 29 instructs that com 
mercial ranges should be included in 
calculations at the maximum name- 
plate rating of the range. Also Section 
2116-b requires that outlets be pro- 
vided for specific appliances at the 
ampere rating of the appliance with 
the exception only of household elec 
tric ranges (Section 2116-c-1) 

“In outlining the requirements for 
feeder capacity which is essentially the 
sum of the capacities of all branch cir- 
cuit loads, exceptions are made in Sec- 
tion 2203-d and (e) for non-commer 
cial equipment only. Paragraph (d) 
refers to Table 29 which contains the 
Para- 
is specifically limited to 


note on commercial cooking. 
gt iph (e) 
dwellings. 

“In the 1940 Code, Table 29 is 
headed ‘Demand Factor for House- 
hold Electric Ranges.’ Also in the 
1940 Code in Paragraph 2203-c, Table 
29 is the reference table for demand 
factor for loads consisting of ‘house 
hold electric ranges and other house- 
hold cooking and baking appliances’. 


“I am in full agreement with Mr. 
Rowell that commercial equipment 
should not be provided with feeders 
or branch circuits based on Table 29, 
but I wish to call attention to the fact 
that a close reading of the 1947 Code 
and a consideration of the 1940 Code 
do not indicate, as Mr. Rowell states, 
that Table 29 includes commercial 
cooking equipment. It is apparent that 
there is probability of confusion with 
the present wording of the Code, and 
I am adding this matter to the docket 
of Code-Making Panel No. 2.” 





Official NEC Interpretations 


INTERPRETATION NO. 347 
Issued December 23, 1949 
Section 5021 
Flexible Cords, Class 1, Divisions 1 

and 2 

STATEMENT: A _ motor-operated 
appliance requires a flexible connec- 
tion between the motor and its con- 
troller mounted on a common base. 
The appliance is intended for use in 
Class I, Group D hazardous locations, 
the motor and starter being of explo- 
sion-resisting types. 

QUESTION: May a flexible con- 
nection employing a Type S or Type 
SO flexible cord enclosed in standard 
flexible conduit with special fittings at 
the cord terminals and special bushings 
at the conduit terminals, constituting 
an assembly designed to meet the in- 
tent of section 5021, be used under the 
foregoing conditions? 

ANSWER: No, section 5021 ap- 
plies strictly to portable devices, such 
as portable lamps or appliances, where 
the use of explosion-proof flexible con- 
duit is not practicable. 


ARTICLE 250—GROUNDING 
INTERPRETATION NO. 350 
Issued March 6, 1950 

Section 2571—c—2598 
Service Grounding Conductors 

STATEMENT: A rigid conduit en- 
closing branch circuit conductors runs 
from the service equipment to a point 
near the grounding electrode. 

QUESTION 1: Is it the intent of 
section 2598 of the 1947 National 
Electrical Code to permit the service 
grounding conductor to run through 
rigid conduit and one or more outlet 
boxes, enclosing branch circuit conduc 
tors to a point near the system ground- 
ing electrode, when such a service is 
supplied by an overhead distribution 
system? 

ANSWER: Yes. 

QUESTION 2: Is it the intent of 
section 257l-c, that.all rigid conduit 
raceways enclosing the system ground- 
ing conductor be bonded? 

ANSWER: No. This paragraph ap 
plies when the conduit itself is the 
grounding conductor as permitted in 
section 2592. 
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ARROW-HART = 2{GER%: : 


Saf MANUAL STARTERS 


Fei For AC or DC MOTOR CONTROL 
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THOUSANDS IN CONSTANT DAILY USE! 


Yes, over 100,000 Arrow-Hart “LOAD-LIMIT” Starters have 
been sold to satisfied customers who keep coming back 
for more. Why? Because these starters are suitable for 
both AC or DC applications — are easy to install and 
maintain. The full range of interchangeable heaters, the 
trip-free operating lever and dependable make-and-break 
save time and money usually lost through shut-downs. 

IN THIS INSTANCE Because flexibility and rugged construction are built into 

these starters, you can control 2 motors from 1 point-of- 

ee ae pt control — with minimum installation time and maximum 

“thar . oe ‘ economy of wiring and maintenance. Wall box mounting 
sw se ee and plate screw spacings are standard. 

FLUSH MOUNTING: Compact. No project- 

ing parts. The A-H “LOAD-LIMIT” Manual Starter is made in types 

Y WIRING: Plenty of room for quick, to suit many application requirements — in 2-, 3- and 

easy hook-up. 4-pole models, in ranges to give thermal overload protec- 

E PROTECTION: Both operator and tion to motors rated up to 5 H. P., single and polyphase 

pe penned eget emteee. through 440 Volts AC and 2 H. P., 230 Volts DC. 


WRITE TODAY FOR LITERATU 
ARATUS 


CONTROLS and APP we 
LTUVGE 
FOR (| Ze" af . 
PERFORMANCE (7 
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MANUAL STARTERS 


WITH THERMAL OVERLOAD PROTECTION 
FOR SUPERIOR PERFORMANCE 
or DC MOTOR CONTROL 


and dependability are built 
“ Manual Starter — 

al efficiency and 

igned to 

ease 


g INSTANCE 
FOR: 


HON: Operator, ma- 
rk ore given protec 
wo 
hine A 

‘ic on against overloo 
i 


EASY TO WIRE 
. . TO SERVICE 


There’s plenty of 
room in the unit for 
quick, easy wiring 
and maintenance. 
Large terminal screws 
and snap-on back 
save time in installa- 
tion and servicing. 


Full-floating, self- 
aligning movable 
contacts are lamin- 
ated for smooth, 
positive action and 
spring-clip contact 
pressure. Molded hub 
is fully insulated; 
casing is high impact 
Bakelite with indi- 
vidual arc-damping chambers. 


POSITIVE PROTECTION 


NORMAL On, TRIPPED, 


ae, Creteasesy \°) 

=, 

BIMETAL DEFLECTION 
Here’s positive overload response! Overcenter 


positive trigger and latch gives dependable trip- 
ping. Pushing lever to OFF relatches for reset. 


FLUSH MOUNTING ” wie 


One case is used for 
all sizes of units. 
Spring - mounting 
screws permit flexi- 
ble automatic adjust- 
ment to any front A 


or back-of-panel B .- 
thickness up to 12”. B ' = 


THE ARROW-HART & HEGEMAN ELECTRIC CO., 103 HAWTHORN ST., 


HARTFORD, CONN., U.S.A. 


BRANCHES IN 


Duy ' wilh Confidence 
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Practical 


Methods 








SECONDARY DISTRIBUTION 
BUSSES 


ALLEN GROUND DETECTOR 





Distributed Solely by 
EXCEL ELEC. SER. CO. 


SIGNAL ALL THE WAY 
TO mo’ 


GROUNDED 
MOTOR 


DISTRIBUTION 
PANEL 


TOR 





PULSATING SIGNAL CURRENT flows through grounded phase from signal 
generator through secondary distribution buses to panel sub-feeder; through 
panel and grounded branch circuit to ground. fault at motor; then back 
through ground path to signal generator. Hand receiver instrument picks 
up signal and gives pulsating meter indication until point of fault where 


needle remains stationary. 


Ground Detector Cuts Maintenance Costs 


MAINTENANCE 





electrician 
ad an inventive type of mind, elec- 
trical maintenance have been 
slashed at the Tractor Works Division 
yf International Harvester Company in 
Chicago. Works management estimates 
1 $15,000 yearly saving due to reduc- 
ion in time required to locate electrical 
system grounds; also the resultant re- 
duction in equipment repairs and pos- 
sible production interruption due to 
-learing grounds before damage occurs. 
About a year ago the general fore- 
man of the Tractor Works electrical 
department, plagued by excessive time 
grounds on 


ng down 


Secause a maintenance 


costs 


heir 440 volt, 3 


listribution sys- 
asked electrician D 


Allen if 
plify this 
r was the develop- 


tem, 
anything could be done to sin 
hore. Allen’s ; 
f scting apparatus 

tion and loca- 

nds in a matter of minutes 

rcuits were “hot” and all 


fue tor locating 


(ungrounded) 
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electrical system was to shut down cir- 
cuits one by one until the grounded 
circuit was found. Then came the 
laborious chore of definitely locating 
the actual point of ground fault in that 
specific circuit. This might take hours 
—or even days—for a team of electri- 
cians to find the fault point. Typical of 
the advantages gained by Allen’s ap- 
paratus was the case of ground oc- 
curring at the Tractor Works plant. 
The point of ground fault, several hun- 
dred feet from the main switchboard 
room where the detector was installed, 
was detected and located within 12 
minutes. Step by step technique is il- 
lustrated by the accompanying photo 
graphs. 

The new apparatus, known as the 
Allen Ground Detector, consists of a 
Signal Generator and a hand Signal 
ir to the clamp-on am- 


meter. The signal generator superim- 


Receiver simil 


poses a low-voltage pulsating (50 times 
per minute), alternating signal current 
on the grounded phase conductor. This 


il current, up to 22 amperes ma: 


mum, flows through the grounded con- 
ductor to point of ground fault, then 
back to the signal generator through 
ground path. The actual fault point is 
traced and located by. passing the su- 
persensitive hand receiver instrument 
along the feeders, distribution cabinets 
and branch circuits to the equipment. 
A microammeter in the receiver picks 
up the signal current and gives a pul- 
sating indication until the fault is 
reached, At the point of fault, where 
the signal current returns to the gen- 
erator through ground path, the needle 
on the microammeter remains station- 
ary. 

The grounded phase is first detected 
by a voltmeter with phase selector 
switch on the signal generator control 
panel. Other accessories include’ a 
meter to register signal current; a test 
button to indicate ground intensity; an 
“Off-Automatic” switch to control the 
automatic impulse signal; and a pilot 
light. Control circuit for the automatic 
signal generator operates on 115-volts, 
single-phase, 60 cycles. The cabinet 
housing signal generator has double- 
door storage space for hand receiver 
and other items. 

Now on the market, the apparatus 
(patent pending) is made by the Ferr 
Manufacturing Co., Inc., Chicago and 
distributed by Excel Electric Service 
Company in Chicago: The unit illus- 
trated is permanently installed through 
a 30 ampere, fusible switch adjacent 
to the main switchboard in the plant 
substation. Overall cabinet dimensions 


AFTER GROUNDED PHASE is in- 
dicated on cabinet meter, the con- 
trol switch is turned to automatic 
operation and pulsating signal cur- 
rent goes out over grounded con- 
ductor. 
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Save on first cost! Save on upkeep cost! 
But most important—SAVE TIME thread- 
ing pipe and bolts with one or more of 
these modern "PIPE MASTER" threading 
machines. All have standard range '/4" to 
2" pipe; Extra range '/s" pipe; Range with 
drive shaft 2'/." to 8" pipe; Bolt range 
V4" to 1'/2". 


No. 502 
STANDARD model. Steel 
construction. STATION- 
ARY Die-Head. ‘SPIN- 

FAST" front chuck. 


No. 502R 
STANDARD ROTARY model. 
Steel construction, REVOLV- 

ING Die-Head and 
Open-Type Vise. 


No. 502D 
DE LUXE model. ALUMI- 
NUM alloy construction, 
STATIONARY Die- 
Head. "SPINFAST" 
front chuck. 


No. 502D0R 
DE LUXE ROTARY model. 
Aluminum alloy construc- 
tion. REVOLVING Die-Head 
and Ope-Type Vise. (Nos. 
502R and 502DR thread 
BENT and straight pipe, 
conduit, etc.) 


THE OSTER MANUFACTURING CO. 
2081 East 6lst Street + Cleveland 3, Ohio, U.S.A. 


THEN THE ELECTRICIAN traces 
ground by passing hand receiver 
instrument along feeder cables... 


TO DISTRIBUTION CABINET 
where pulsating indication on in- 
strument meter leads him to 
grounded branch circuit. Continued 


pulsation of meter needle leads 
him... 


ALONG GROUNDED branch circuit 
to sump pump motor where needle 
remains stationary indicating point 
of ground fault. Total elapsed trac- 
ing time from ground detector to 
motor was 12 minutes, 


are: 20 
high. A portable model, for use in 
plants with numerous unit substations, 
is 4-in. higher, with other dimensions 

same; is equipped with handle, 


necessary connecting cords. 


> alee 
in. wide; 16-in. deep and 35-1n. 
, 
I 


vheels and 


Job Improved By New 
Tools and Methods 


TOOL 





he Refined Products Corporation 
Lyndhurst, N. J., manufacturing 
textile detergents, is representative of 
thousands of excellent jobs around the 
1 sy today’s yardstick it isn’t 
it is an example of good con- 
struction (electrically, mechanically 
and structurally) aided by the use of 
modern tools and equipment 
Many oi these methods and tools are 
evident in the accompanying illustra- 
tions, for we can note the use of light- 
weight scaffolding, easily assembled 
and equipped with ample working plat- 
forms, protective guard rails and ship 
ladders for added safety. Mounted on 
casters, the scaffold can either be pro- 
pelled around the floor or locked in 
position for added rigidity. And, since 
the platform moves freely with little 
manual effort necessary, the electrician 
can guide its direction and movement 
from above, by pressing on girders or 
structural beams. This eliminates the 
necessity for him descending each time 
the working position is shifted. As pic- 
tured, the platform is ample to hold 
tools and equipment, and additional 
tools can be conveniently and safely 
carried in the linesman’s belt worn by 
the electrician pictured, Larry Feeley 
In the same picture can be seen bus 
luct for power distribution with mini- 
mum voltage drop, suspended from roof 
girders at frequent intervals and also 
supported from the upright structural 
columns. The control panel beneath it 
makes control convenient and exact 
for panels are located within sight of 
the machines they control and engi- 
neers can observe the reaction of equip 
ment when they activate switches. 
Other approved practices are shown 
in the second picture, for the electric 
threader is positioned at a comfortable 
working height, means for liberal lubri- 
cation is available and a bracing arm 
relieves manual strain from the arm of 
the operator 
While the plant has a connected load 
f only 200-hp. and a lighting load of 
only 45-kw., provision for future ex 
pansion and insurance against over- 
loads is evidenced by liberally-sized 
service feeders, main switchgear and 
‘ontrol panels. Safety breakers, 
switches and fuses give circuit protec 
tion at multiple points, and grounding 
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Sturdy, adjustable Unistrut channel and 
fittings were used in this large midwestern 
bank to support, suspend and align 249 
slimline fixtures and 20 spot lights. Here 
is how it was done: Unistrut channel at- 
tached to the ceiling and mounted on the 
fixtures was connected by hanger rods 
spaced on 18-ft. centers. 

Result is a good looking, completely 
safe installation with all rows of units 
perfectly aligned and supported, fewer 
hangers and fittings required, and sub- 
stantial time and money saved on the job. 
Photo below illustrates continuous fixture 
run suspended wholly by Unistrut frame- 
work attached to columns and walls. 


Unistrut is metal channel with a continuous slot. 
You simply insert the Unistrut spring nut into the 
channel at approximate point where attachment 
of another framing member, hanger or fitting is 
desired, slide to exact position and bolt tightly in 
place. No drilling, no welding, no special tools 
or equipment required. 








Try Unistrut on your next fluorescent lighting 
job—prove that it saves time, cuts costs—that it's 
fast and easy to install, no matter how difficult or 
complicated the job. Unistrut is trim framework, 
provides great strength without bulk and lasts 
indefinitely. You can support fluorescent fixtures 
better with Unistrut! 


FULLY TESTED AND PROVED BY CONTRACTORS 


ON THOUSANDS OF INSTALLATIONS 
DEMANDING THE FINEST IN LIGHTING. UNISTRUT PRODUCTS COMPANY 


tM 1013 W. Woshington Bivd. 
7 U. S. Potent Numbers ‘ 
_— wy 2327587 2329815 2345650 Chicago 7, Ill. Dept. E4 
\) 





2363382 2380379 240563! 
Other patent: pending Please send me your Fluorescent Fixture Sup- 
The World’s Most Flexible 


All-Purpese Metal Framing 


Prompt Delivery from Warehouse Stocks port Bulletin FF-3, without obligation. 


in Principal Cities—consult your Telephone Directories 


A few of the many uses of Unistrut anne 








Reel Racks Piping Supports Pallet Racks Tubing Clamps Bar Stock Racks Concrete inserts _ Fluorescent Company 
Fixture Supports 


> All, . : rs ( Address 
. \y - : 
J - tt = ~ 
1 
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BETTER PERFORMANCE 
GREATER PROFIT 
into every job 


When you build a G-E time switch 
into any electrical installation, you 
build extra convenience, economy, 
and safety for your customer— added 
profit for yourself. 


= 


TIME SWITCHES 


S 

Every electric circuit requiring repetitive 
on-off control needs automatic control by 
a G-E time switch. Take a look at these 
applications. Have you considered them 
all? Have you pointed them out to your 
customers? There are benefits in each for 
both you and your customers. 

G-E switch to 

handle any of these jobs. . 

special application 

that may exist on the job 


There's a 
or any 


you're handling right now. 


QUALITY BUILT— 
EASY TO INSTALL 


Both switches feature large silver con- 
tacts and the ever-reliable, permanently 
lubricated Telechron® motor. Roomy 
wiring space, simple knockouts, and a 
mechanism that is easily removed from its 
case make installations a snap. 

Better put G-E time switches on your 
check list for every job. You can get them 
G-E And if 
you want more details, write for bulletins 
GEC-535 (T-27) GEC-578 (T-47). 
Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


from your local distributor. 


and 


Type 1-47 Handy Time 
Switch. For circuits requiring 
one ON-OFF operation every 
24 hours. Handles ON peri- 
ods from five minutes to 22 
hours. Only $10.98 list. 
Store-window lighting 
Electric-sign control 
Refrigeration defrosting 
Electric-appliance control 
Apartment-hall lighting 
Factory-yard lighting 
Heater and cooling con- 
trol 

Public building lights 


Conveyor, fan, solder- 
pot, or oven control in 
factories. 


Type T-27 is the switch for 
almost any job. Performs up 
to 12 ON-OFF operations 
during any 24 hours. Avail- 
able with astronomic dial 
or day-omitting device if 
desired. From $25.50 list. 


GENERAL ELECTRIC 


603-104 


LIGHT WEIGHT SCAFFOLD can 
be easily erected and propelled. 
Platforms, guard rails and ladders 
are safety features. Lineman’s belt 
is useful for carrying small tools. 


ELECTRIC PIPE THREADER con- 
serves manual effort and, together 
with hydraulic benders and other 
tools using principles having me- 
chanical advantage, speeds installa- 
tion procedures. 


of circuits and equipment is thorough. 
High-level illumination is uniform in 
offices, manufacturing areas and ship- 
ping sections alike. Busduct power dis- 
tribution promotes flexibility of plant 
layout and increases motor efficiency. 

ighting and motors controlled 

m more than a single location, all 
conveniently located. Wiring through- 


out the 


are 


t plant is 12-gauge or larger. 
Panel gutters are oversized for connec- 
tion facility. And dozens of 
erations are motorized, 
automatic controls. 


plant op- 
activated by 


The plant also reveals the results of 
fine workmanship, high standards and 
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By 1965 (or sooner) there will be a common complaint 


A new home... a new skyscraper. Very little in common, you might say, but 
unless the plans called for adequate wiring, chances are there will be a common com- 
plaint. The housewife with a new toaster in her kitchen, the office manager with a new 
electric typewriter in his stenographic department...both have a right to expect wiring 
that will not only meet present requirements of electrical service but wiring that can be 

quickly, easily extended to meet future needs as well. The 
wide-awake contractor who works with Wiremold knows 
from his own experience that with nine interconnecting sur- 
face raceway systems, each complete with a minimum num- 
ber of fittings ... Wiremold is always the answer! Write 
for facts that will help you plan Wiremold on your next job. 








GREENLEE HYDRAULIC BENDERS 
ON THE JOB AT GRAND COULEE DAM 
HELP SPEED CONDUIT INSTALLATIONS 


Quick, easy set-up and swift, accurate 
performance are just two of the many 
reasons why United States Bureau of 
Reclamation workmen prefer the 
GREENLEE for on-the-job bending of 


conduit and pipe at Grand Coulee Dam. 


On your conduit installations you, too, 
will tind that the GREENLEE brings you 
important time and material savings... 


makes the job go faster and easier. 


For, whether power driven, as shown 
above, or hand pumped, the GREENLEE 
Makes 


precise neat bends in just a few minutes 


IS Casily ¢ erated by One man, 


in rigid and thin-wall conduit or pipe 


up to 44”, tubing, bus-bars. Compact, 
portable . . . easy to set up and operate 
exactly when and where you want to 


. right on the job. 


And the GREENLEE eliminates cost of 
many manufactured bends and fittings, 


cuts job time to a fraction. 


Get facts today...see why many owners 
find that the GREENLEE Hydraulic 
Bender often pays for itself on the first 
few jobs. Write for free 
booklet E-201. Greenlee 
Tool Co., Division of 
Greenlee Bros. & Co., 
1744 Columbia Avenue, 
Rockford, Illinois, U. S. A. 


GREENLEE 


OTHER GREENLEE 


Hand Benders * Joist Borers * 
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TIMESAVING TOOLS 
Cable Pullers 


FOR ELECTRICAL WORK 


* Knockout Tools * Auger Bits and Drills 


modern construction methods; placing 
the job definitely in an approved cate- 
gory. Equipment is installed with sur- 
veyor accuracy. Connections are pre- 
cise and positive. Minor though these 
details may be, they indicate know-how 
properly applied, an artisan’s pride in 
a well done job, and the value of using 
modern tools and equipment which, in 
this case, included hydraulic benders, 
electric drills, power-driven pipe 
threaders and cutters, chain hoists, 


drill presses and aluminum rolling scaf- 


folds. This equipment indicates selec- 
tion with a purpose and application 
with understanding. 


Convenient Holder 
For Fish Tape 


WIRING 





A convenient holder for a length of 
fish tape can be made from a couple of 
feet of flexible metallic conduit, cut 
squarely across the ends and filed free 


FLEXIBLE METALLIC CONDUIT 
makes excellent holder for fish 
tape. 


of burrs and sharp edges. In use, the 
tape is unreeled as required, simply by 
sliding the flexible 


the coil of tape. 


conduit around 
When the tape is to 
be again rolled, the flexible conduit is 
moved around the coil in the 
direction 


reverse 


Storage Batteries 
Replaced Without 
Interrupting Service 


MAINTENANCE 





From time to time it becomes neces 
sary to install new standby storage 
batteries. This can be done by follow- 
ing the recommendations of the Lab- 
yratories of the Gould Storage Battery 
Corporation, Depew, N. Y. 

Step 1 shows two sets of 12 cells, 
the shaded cells representing the new 
battery to be installed. In the top row, 
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NOCRETE 


WITHOUT CONCRETE 
ENCASEMENT 











Advertisement 


Orangeburg Fibre 





STANDARD 


WITH CONCRETE 
ENCASEMENT 











ONDUIT NEWS 


MORE BUSINESS — MORE PROFITS FOR THE CONTRACTOR 





VOL.1 NO. 2 


APRIL 1950 


xkkkke 





LEADER AND FIRST CHOICE 
IN EVERY CITY AND STATE! 





NOCRETE for One and 
Two Duct Installations 





For single or double duct runs, ORANGE- | 
BURG NOCRETE (Type 2) is the ideal con- | 
duit. Made with heavier walls for installa- 
tions without concrete encasement, Nocrete 
makes possible valuable savings on such in- 
stallations factories, schools, colleges, 
hospitals, drive-in theatres, power, telephone 
and other communications systems — also 
service entrance, parkway and suburban 
lighting, airport lighting and communication. 


as— 





NOW BRANDED 
WITH 


ORANGEBURG 


TRADEMARK 











DISTRIBUTED BY 


Gray baR 


sucked COMPANY 





LIGHT, EASY TO HANDLE 


..and more workable. That's why Orange- 
burg Fibre Conduit is a big help in lowering 
transportation costs and speeding installation. 


CUT AND WORKED ON JOB 


Orangeburg can be cut with rough tooth hand 
saw -- drilled or worked with ordinary hand- 
working tools. 


| Time Defying Materials 





| Unretouched photograph of Orangeburg ma- 
terial removed from ground after 41 years. 
Orangeburg withstands ground waters, acids, 
oils and alkalies. 





MORE ORANGEBURG 
AVAILABLE 


... at more distribution points through Gray- 
bar Electric Company and General Electric 
Supply Corporation. 











ORANGEBURG 
KEEPS FORGING AHEAD 


North, south, east and west Orangeburg Fibre 
Conduit is the first choice of leading utilities 
and municipalities, many contractors and prag@ 
tically all design rd s. geburg inno 
vated all the important advancements of the 
fibre conduit industry — another reason “* 
it’s the leader. 

When the installation requires duct-ban 
of four or more ducts, ORANGEBUR 
STANDARD (Type 1) — installed wish com 
crete encasement — is the preferred conduit. ~ 





UST A TAP OR TWO 


Tapered Sleeve Couplings save a lot of time 
for the Contractor. A few light taps on the 
coupling drive it firmly against the shoulder” 
of the conduit. This makes a permanently 
tight, infiltration-proof joint. 


ee 


Send for Bend Section Folder 
Conduit-line transformation problems like 
this are greatly simplified by Orangeburg Bend 
Sections, Illustrated folder — showing various 
types of Orangeburg Bend Sections and Angle 
Couplings, their specifications, advantages and 
applications — sent FREE on request. Write 
today to Dept. EC-4, Orangeburg Manufactur- 
ing Co., Inc., Orangeburg, N. 


DISTRIBUTED BY 


GENERAL @ ELECTRIC 
SUPPLY CORPORATION 





ORANGEBURG MANUFACTURING CO., INC., ORANGEBURG, NEW YORK 
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It’s the RIGHT ANGLE 
for Tough Spots...Faster Jobs 


BIGGER 





Milwaukee TRI-SPEED 
Kit for Electricians . . . 


$-412 ¥2" HOLE-SHOOTER, ball 

and roller-bearing equipped .. . 
Jacob's geared Chuck . . 450 R.P.M 
©) *Two-Speed ‘Right-Angle- 

Drive" attachment... 
low side, 300 R.P.M.... 
high side.. 675 R.P.M. 

*) 3 special bits for bor- 
eD ing in wood—*4", 114" 


and 2%". 


Special wrench for attach- 
ing and adijusting “Right- 
Angle-Drive” and Chuck. 


“7H 


Adjustable ‘‘Long Arm" Accessory... 
$24.50 EXTRA *Pat. Pending 


NMATCHED for accuracy, time-saving, 
and speedy performance in close 
quarters, this remarkable new tri-speed 
HOLE-SHOOTER is the choice of electri- 
cians everywhere and a sure profit-builder 
for electrical contractors. It has no equal 
for speeding-up construction work and 
maintenance in industrial plants. 
Adaptable to easy, usable positions, 
even in the tightest corners, this tool pro- 
vides the most suitable speeds for boring 
with bits of every size, including expan- 
sive bits and hole-saws. Also suitable 
for drilling in steel and concrete. 
See Your Wholesaler 
If he cannot supply you, write us direct 
and mention his name. “You'll buy if 
you Il try”. 
MILWAUKEE ELECTRIC TOOL CORP. 


5352 W. State Street, Milwaukee 8, Wisconsin 


QUALITY TOOLS 
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STANDBY STORAGE BATTERY 
is replaced by new 12-cell unit with- 
out breaking the circuit by shifting 
connections and batteries in ac- 
cordance with the above sketch. 


the old battery 1s completely connected 
to the circuit and the new battery is 
connected in groups of six cells each. 
[his gives an opportunity to inspect 
the new cells thoroughly before dis- 
turbing the old circuit. By tying the 
new cells together, it can be deter- 
mined whether the cells are in good 
condition ready for installation. In ad- 
dition, any shortage of connectors or 
other parts will be immediately ap- 
parent. 

In step 2, flexible leads have been 
connected to cell 7 of the new battery 
from the same terminal as those con- 
nected to cell 1 of the old battery. Con- 
be removed are indicated by 
dotted lines, Flexible connectors have 
ilso been installed between cell 12 of 
the new battery and cell 7 of the old 
battery. This allows removal of the 
connectors between terminal and cell 1 
and also the connectors between cells 
6 and 7 of the old battery without 
breaking the circuit. The circuit now 
becomes cells 7, 8, 9, 10, 11 and 12 in 
the new battery, and cells 7, 8, 9, 10, 
11 and 12 in the old battery. Cells 1 
to 6 in the old battery can be removed 
and replaced with cells 1 to 6 of the 
new battery. 

Cells 1 to 6 of the old battery are 
placed on the floor and connected in 
series so that they can be used to main- 
tain a full circuit in step 4. 

Step 4 is similar to step 2. However, 
in this case, when cells 7 to 12 in the 
old battery are removed from the cir- 
cuit, they are placed in the packing case 
in which the new battery arrived and 
removed from the battery room. This 
is indicated in step 5, 


nectors to 


In step 6 the final connections are 
made and the old batteries completely 
removed from the circuit 
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UNITED STATES RUBBER COMPANY 


® 


BEYOND — 
QOMPETITION - 


Developers and manufacturers of 
better electrical wires and cables for every need 


{ j } | F 
LAYTEX RU—the world’s smallest diameter, . lightest 
weight natural rubber covered building wire. 


NEOLAY RU—with Laytex insulation plus Neoprene. 
Nylon cover makes pulling 5 times easier. 


LAYTEX RUW—the building wire with the insulation 
resistance that increases in wet locations. 


CONTROL WIRES — Insulated with Laytex RU'for greater 
circuit integrity. 


NEOPRENE COVERED SERVICE ENTRANCE CABLE 
—Flame-retardant, moisture resistant—the first ever 
accepted by Underwriters’ Laboratories, Inc. 


MUNICIPAL SIGNAL CABLES— Insulated with Laytex 


RUW for maximum moisture-resistance. 
AUTOMOTIVE CABLE SETS 


BATTERY SEPARATORS 


USEX NON-METALLIC — Finest non-metallic sheathed 
cable ever made, incorporating the extra protection of 
Laytex Insulation. 


POWER CABLES —of every description, including 
Neolay Aircraft Wire 


ALUMINUM WIRES AND CABLES—U. S. Rubber in- 
iceleltia-teMlaritiohi-teMel uli uimecatsll aielan 


UNDERGROUND CABLES — The famous Grizzly line 
of tough cables. 


ELECTRIX PLUGS—U. S. Rubber was a pioneer in the 
development of soft rubber plugs for cord sets. 


ROYAL MASTER PORTABLE CORDS and many other 


types of electrical wires and cables. 


ROYAL MINING MACHINE AND LOCOMOTIVE 
CABLES —Tested seven different ways to insure com- 
plete dependability. 


USKON — ELECTRICAL RADIANT HEAT FROM THE CEILING 


UNITED STATES RUBBER COMPANY * 


1230 Avenue of the Americas 


ELECTRICAL WIRE & CABLE DEPARTMENT 
Rockefeller Center, New York 20, N. Y. 





Ve Sutteh ¢s to neral 


for Outdoor Service 





Single and Double 
Pullout 
Combinations 

















Front Operated 


Toggle 
Combinations 














100 Amp 
Fusible Main 
Service Equipment 














30 to 1200 Amp, 
HP rated 
Safety Switches 











G neral makes a complete line of R33NP4 
Weatherproof and Raintight Plug Fused 
Service Equipment and Safety Switches 


y next time take a good look at nerals 
outdoor equipment—recognized as one of the 
most complete lines of service entrance equipment 
and safety switches. 

Enclosures made of Zincgrip steel are finished with 
a machine gray baked enamel for thorough protec- 


tion against weathering— Dependable hinge design 





Side Operated 


Service Equipment 











safeguards interiors from rain, sleet or snow — Ample 
knuckle room and abundant knockouts are pro- 


vided for convenient wiring. 


These and many more distinctive features will be 
apparent to you immediately upon examination— 


sold everywhere exclusively through wholesalers. 


Write for our latest catalog 4809—and supplement 4911 








nera! 


Switch Corp. 


49 Roebling Street Brooklyn 11, N. Y. 


One of the largest Manufacturers of: 
SERVICE ENTRANCE EQUIPMENT... 
Pullout, Front Operated Toggle and Side ¢ perated types. 
Indoor—surface or flush, and Outdoor. 
ENCLOSED SAFETY SWITCHES... 
30 through 1200 Amp., 250V and 600 V Type A, C and D. 
Indoor and outdoor. HP rated. 


BRANCH—CIRCUIT PANELS 
SALES OFFICES IN EVERY MAJOR CITY 
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In the News 


North Central Groups Hold All-Industry Meeting 


Despite a quickie blizzard, 
than 450 electrical contractors from 
Minnesota and adjoining states helped 
registration to more than 
1,200 at the annual electrical industry 
convention held at the St. Paul Hotel, 
St. Paul, Minn., on Mar. 5-9. Spon- 
sored by 16 trade associations and co- 
ordinated through the North Central 
Electrical Industries, Inc., the five-day 
conference included individual 
with prominent indus- 
A trade exposition fea- 
(everything from 
es to distribution equipment) 


more 


swell the 


agenda 
group sessions 
try speakers. 

turing 97 
appli 


booths 


drew a_ selected audience of some 


5,000 people 


| \dmission was by card 


only. 


For the first time in the 


the conference, a 


history of 
seminar on 
employer-employee relations was held 
Sunday afternoon. The closed session, 
sponsored by the Midwest Electri- 
cal Council (contractor coordinating 
group), featured such speakers as 
Richard S. Felhaber, St. Paul labor 
relations attorney; Donald M. Wake- 
field, attorney for Midwest Electrical 
Council; and Orlin 
of public relations 
Federation of Labor. 

At the opening all-industry luncheon, 
W. V. Merrihue, manager, industrial 
relations, General Electric Company, 
related the impact of union and gov- 
ernment developments on employee re- 
lations ; 


labor 


Folwick, director 
Minnesota State 


believes too few businessmen 


CAREFULLY CHECKING PLANS 
before starting an electrical project 
are: (L to R) Jerry Whitlow, esti- 
mator; Jim McClure, president; and 
George Britt, purchasing agent, of 
McClure Electric Co., Dallas, Texas 
electrical contracting firm. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


can detect when they have been pushed 
into the political field. Mr. Merrihue 
listed failure to correct economic mis- 
link” in 
revealed that G. E. 
is producing a “packaged” discussion 
economics course for its own plants 
and offering it to others. 

The 22nd annual meeting of the 
Minnesota Electrical Association, Inc. 
(contractors outside Twin-Cities area) 
attendance to hear 
association reports and discussions of 


conceptions as the “missing 


empl vee relations ; 


drew a_ record 
electric heating and estimating prac 
tices. With the electrical contracting 
industry definitely in a buyer’s market, 
retiring president John Engel of 
Rochester, Minn., fears the upward 
trend in wage rates is pricing the con- 
tractor out of the installation market 
Engel scored the vindicative bidding 
warned 
“the competitor's 


practice of some contractors; 


against estimating 
bid price” rather than the actual job 

Reviewing the future of the electri 
cal heating market, W. T. Stuart. 
editor, Electrical Construction and 
Maintenance, predicted that within 10 
years electrical space 
handling five to ten 
total heating load in the 
Stuart based his on the past 
history of industry 
salesmanship; cited the example of the 
rapidly expanding electric clothes 
dryer market competing with free air 
and a length of clothes line; noted the 


heating will be 
percent of the 
country. 
forecast 


electrical super 


LOBBY SESSION finds St. Louis 
electrical contractors talking shop. 
(L to R) Paul Wendt; Ray Great- 
house; Hascal Schneider; and 
George Prader of Bradford Arma- 
ture Works in East St. Louis, Illi- 
nois. 


accelerated demands for electric space 
heating in the South. He does not be- 
electric heating will have to 
slug it out dollar vs. dollar with con- 
ventional systems; is confident the 
electrical industry will any 
problems arising; sees the possibility 
of industrial and commercial electric 
heating installations. 

Ralph H. Decker, consulting elec- 
trical engineer of Chicago, suggested 
that contractors pocket their petty 
jealousies and share their experiences 
and ideas for the good of the industry. 
While reviewing the fundamentals of 
good bidding and estimating practice, 
Decker warned those present against 
taking jobs for their “advertising 
value” or to “keep the men busy;” 
suggested that contractors let their or- 
ganization, ability and financial re- 
sponsibility be the measure as to num- 
ber, character and bid. 
Never let a good estimator go, regard- 
less of salary considerations, he added 
noting that estimators are made not 
born. Mr. Decker then outlined his 
method of making detailed, accurate 
his firm en- 


lieve 


solve 


size of jobs 


estimates of all projects 
gineers. 

The Midwest Electrical Council, 
Inc. (coordinating association for all 
contractor groups) now has a member- 
ship of 700, an increase of 100 during 
the past year, secretary Wm. A. Ritt 
reported at the 18th annual meeting of 
that group. Newest affiliates of the 


T. W. EHLERT, chief of electrical 
construction, Heil Company, Mil- 
waukee, checks gage light applica- 
tions with P. S. Linscott (right) 
manager of Crouse-Hinds Co. Mil- 
waukee branch. 
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Light, portable RAMSET TOOL 
needs no air or electric lines 
fo set instantly any of 65 
different RAMSET FASTENERS. 


COSTS DOWN 


wit Ah amset 


ati - - 


Fastening System 


Quicker than lightning, the self-contained RAMSET TOOL instantly 
sets drive pins or threaded studs through steel or wood, into 
steel, concrete, masonry, other hard materials. Slashes costs and 
time up to 80% for such fastening jobs. Takes less than a min- 
ute from start to finish—faster than you can load and light 
your pipe! Here’s why: 
1. No drilling, chipping, plugging, tapping. 
2. Insert RAMSET FASTENER into tool, with power charge. 
. Place against work spot. Then RAM! The fasterer sets, 
instantly, tightly. 
No make-ready or clean-up work. No muss, no fuss, no dirt. 
Light, compact Ramset Toot needs no external power. It’s 
completely self-contained. 
. No hauling heavy equipment. Ramset Toot can be carried 
in one hand and used in tight, confined spaces. 


. Small first cost, pays for itself quickly—and it’s savings 
and profit from then on! 


Every day, thousands of users prove the value of RAMSET 
SYSTEM ...the pioneer in powder-actuated fastening methods. 
A 15-minute demonstration will prove its cost-reducing, time- 
saving values. Call your local RAMSET Specialist or use coupon 
for complete details. 


STEMCO CORPORATION 


12117 Berea Road . Cleveland 11, Ohio 


ASK FOR DEMONSTRATION AND DETAILS! 


| Stemco Corporation, 12117 Berea Road, Cleveland 11, Ohio ec 


Piease send further information on cost-cutting, time-saving value of 
RAMSET FASTENING SYSTEM 


Nam« Title 
Compan 

Kind of business 

Address 


Council are the Electrical Contractors 
Society of Washington and the Iowa 
Electrical Association. Ritt reiterated 
that the Council does not organize, 
replace, nor interfere with local group 
activities; offers service and guidance 
to affiliates. He warned that contrac- 
tors must show they can get along 
with each other before they can com- 
mand respect of the public; added that 
selfish interest and indifference to the 
common welfare are the basis of or- 
ganization failures. Biggest problem 
ahead involves reinspection and re- 
wiring programs, he concluded. 


Rural Electrification 


At the business session, the Council 
adopted a resolution calling for re- 
moval of federal excise taxes on lamps 
and appliances and protesting the pro- 
posed 10 percent tax on television re- 
ceivers 

Dean C. H. Bailey, University of 
Minnesota Department of Agriculture, 
presented the Four Freedoms on the 
Farm to the Rural Electrical Equip- 
ment Section meeting. They are: 
Freedom to work, mechanize, increase 
operating efficiency, and live comfort- 
ably. That these are being realized on 
Minnesota farms was convincingly re- 
vealed by A. J. Schwantes, chief of the 
University of Minnesota division of 
agricultural engineering. Last year, 
27 percent of Minnesota’s population 
lived on farms (U. S., 15 to 18 per- 
cent) with an average acreage of 182 
(12 percent larger than 1935). In 
1920, 10 percent of Minnesota’s farms 
had electricity. Last year 75 percent 
were electrified and 30 percent had 
running water; one-third, central heat 
ing; one-third, hot water; and 14 per- 
cent, home freezers, Schwantes stated 

One interesting comparison was 
madé on a single distribution line in 
1 southern Minnesota dairy farm area 
\verage kwhr. per month consumptiot 
(1,313 farms) in 1939 was 62 at a 
7.4-cent rate; in 1949 the average con- 
sumption was 300 kwhrs. per month 
(4,234 farms) at a 3.2-cent rate. Na 
tionally, the horsepower per agricul 
tural worker in the United States was 
4.5 in 1920. In 1948, the figure had 
climbed to 33.5 horsepower, Schwantes 
stated. 

We must get correct information t 
the farmer, stated Frank E. Watts, 
executive assistant, The Farm Journal 
Study the farmer’s operation, survey 
his needs, then design the electrical 
system accordingly, he urged \ 

mer can make a dollar for eac] 

r he spends on his electrical 

tem, Watts added noting that with 
right approach to the farmer on 
rical adequacy, the farmer may 
go further than the contractor 
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INDUSTRY’S STANDARD 


for over 26 years! 


The Solderless, Tapeless Wire Connectors 
Patented, No. 1,933,555 


Cott Stee Fish Tape 


(PAT. PENDING) 


Speeds wie aos in ott tint kinds 
conduit. Stee! 

around oo —_ fe aioe ‘cant hems f 
around 90° 


snarls or A ean een. Ost 
—_ quickly join in 


IDEAL Voltage Tester 
Gives DOUBLE PROTECTION 
—a solenoid indicator and neon 
test lamp. Not an ordinary “glo” 
type. Actually indicates nominal 
line voltage on easy to read 
scale. 110 to 550V AC; 110 to 
600V DC. Tests AC or DC 


Faster—safer Bh sound, fiver crc: Carrying cos. 
wire joints — 

# without TOOLS, §& 

y/ Solder or Tape! - JOIST BORER 


No stoop, strain or 
backbreaking ef- 
fort. Does job 
where no other 


APPROVED FOR ALL TYPES OF BRANCH CIRCUIT WIRING Comes knocked 


. . . down, less pipe, 
Why bother with special tools, solder or tape, when you can make strong, for quick omer. 


safe wire joints easier and faster with IDEAL “Wire-Nuts”? Actual surveys i 

show that more contractors prefer IDEAL “Wire-Nuts” than any other method farnsiente tpt 

of making wire joints. This is why: k “Wire-Nuts” are faster—just screw 12 feet. 

them on—like a nut on a bolt. “Wire-Nuts” are safer—sharp wire ends are 

covered and fully insulated. “Wire-Nuts” are stronger—have Precision- -built 

spring inserts that are checked and tested to .001” tolerances. “Wire-Nuts” 

are more dependable—shake-proof, permanent. Average cost is only one cent 

per joint! Use them for all types of branch circuit 

wiring — conduit — armored cable — non-metallic ete 

sheathed cable and open wiring. Make sure you get ee ee — 


genuine IDEAL “Wire-Nuts”. Two contractor sizes— MAIL COUPON FOR FREE SAMPLES (DEAL 
IDEAL INDUSTRIES, Inc. 


Nos. 74B and 76B—listed by Underwriters’ Labora- 
1041 Park Ave., Sycamore, Ill. 


tories, Inc. as “Pressure Cable Connectors” 
(] SEND FREE SAMPLE IDEAL “WIRE-NUTS” 


—suitable for all types of branch circuit 
wiring. 
(] SEND CATALOG DATA ON WIRING TOOLS 


SOLD THROUGH AMERICA'S 


1 
1 
1 
i 
LEADING DISTRIBUTORS wa | 
( NAME 
1 
1 
| 





COMPANY 


IDEAL INDUSTRIES, Inc. 


SYCAMORE, ILLINOIS 


ADORESS__ 





city ZONE STATE 





EELS LE SORE ES 
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Wiring Codes Session 
NEW |W auiRa The Wiring Codes meeting spon- 
chee ‘ sored by the Minnesota State Board of 
24" BELT DRIVE , . Electricity and the Minnesota Elec- 
trical Inspectors Association drew a 
EXHAUST ) | capacity audience on the final day of 
\ the convention. Harry Edmunds, pres- 
ident, Minnesota State Board of Elec- 
tricity and a farmer and electric co- 
op leader for over 50 years, revealed 
that more than $2 million fire loss in 
Minnesota last year was traced to 
faulty wiring; made a strong plea for 
good initial electrical inspection and 
in effective re inspection program in 
rural areas 
Glenn Rowell, electrical engineer, 
Fire Underwriters Inspection Bureau, 
Minneapolis, reviewed the new recom- 
mendations for electrical installations 
in hospital operating rooms; revealed 
that a nation-wide survey of hospital 
conditions indicates that practically 
every hospital will have to make 
bas $4950 / changes—many of them electrical in 
nature. 


STANDARD [The remainder of the session was 


devoted to a discussion of Code rules 


_— : 
ELECTRIC - : and interpretations with specific em- 
Yele ae, 


A ee Se eae Tee 
<The Big tome te Fats phasis on rural installation problems. 


All-Industry Sessions 

Spaced throughout the conference 

MANUFACTURING CO - . . ° 
west SEMLi. &. 1 were all-industry sessions covering 
such subjects as lighting, merchan- 
dising, promotion and research. At 
the lighting session, the Indianapolis 
NEMA survey was reviewed to show 
Ss STARTERS the market commer: «Il lighting pres- 
ents in the typical American city. Re- 
views of five lighting campaigns pre- 
AL ATE BREAKERS ; pated by North Central Electrical 
Industry committees were presented 
by a panel of local lighting industry 


Meet ALL Standards PLUS ve | talent. 


Complete Line : ‘ At the dealer merchandising session, 
EXPLOSION-PROOF NON-FREEZING revolving shaft for operating Push But- TE aniich: Uranchs wiles tenneeer, 
DUST-TIGHT ton Station and Manual Reset. American Blower Corp told nhs the 
SLIDE OPERATING MECHANISM .. . no strain on new business opportunities electric 
Class 1, Group D circuit breaker handle ventilation offers the appliance dealers 
PRECISION HINGED REMOVABLE COVER permit- and contractor-dealers. Joe Marty, 
ting complete accessibility to equipment for installation, manager, radio and television depart- 
maintenance and close grouping ment, The Admiral Corporation, Chi- 
STAINLESS STEEL cover bolts... High strength en- | C480, told the audience that TV color 
closure . . . aluminum gray, corrosion resistant baked is three to five years away; will be 
enamel finish 
ABUNDANT WIRING SPACE with conduit outlets 
on top, sides and bottom . . . factory plugged to TV sets were functioning as of Janu- 
exclude dust, dirt, and moisture. ary Ist; that another four million 
INDIVIDUAL UNITS and factory assembled would be produced this vear: that 
panels of two or more units as illustrated . . . from 18 to 20 million sets would be in 

NEMA sizes 0 to 4. Also waterproof types. use in five years. 

DEPENDABLE OPERATION insured by 48 We must be more rural sales- 
years of design and manufacturing experi- minded, Frank E. Watts told the all- 
ence industry on promotion. The job of 

Write for Catalog H47-4 electrifying farms that now have serv- 
ice has scarcely begun, he declared. 
Taking eleven basic appliance prod- 
ucts, plus wiring, Watts sees a con- 
servative potential market of $2.5 mil- 
lion per day for 300 days per year for 


an added service and not replace or 
make obsolete black and white re- 
ceivers. Marty declared that 44 million 


Precision-Built Electrical Equipment 
125 BARCLAY STREET, NEW YORK 7, N. Y. 
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New free booklet tells how to 
uncover hidden profits! 


NE of your most promising new sources 

of profits these days is lighting mainte- 
nance! And General Electric has a new free 
booklet to help you cash in! Lighting Mainte- 
nance is a rapidly growing field because most 
prospects aren’t prepared to maintain today’s 
modern lighting equipment. Many are learn- 
ing that dirty lamps and fixtures rob them of 
light they’re paying for. They'll welcome a 
good maintenance service. And every store, 
office and factory is a prospect. 


YOU PROFIT TWO WAYS 


A lighting maintenance service is a money- 
making addition to your other electrical 
work. It brings in a steady income, and cam 
grow into big business. In addition, regular 
service calls make you the firm customers 
think of first for other electrical work. 


ap Te” 


sthplt 
1S 


if fiftel tft fit 


fh (jtigt 


Mt 


peer at 


HOW TO GET STARTED 


ss 


ypttfHlt 


Yilts 


& 
I" 
t 
N 
N 
S 
S 
. 


sh 


To help you get a good start in this fast-growe 
ing business, G-E lighting men have written 
a complete lighting maintenance manual. Its 
20 pages are packed with he) pful information 
on how to set up cleaning schedules, make 
repairs, estimate costs and handle many othef 
important details. If you want all the profits 
that lighting maintenance can bring you, this 
booklet is a must. Send in the coupon today 
and get your free copy while the supply lasts, 


ff tL/, 


Ms 


THIS BOOKLET COVERS ALL 
THESE PHASES OF LIGHTING MAINTENANCE! 


How to get started Personnel and their 


remuneration 


Disposal of Inoper- 


What your mainte- ative lamps 


nance customer 
wants 


How to sell your 
service 


Inventory 


Operating schedul 





Emergency calls 
The cleaning crew 
Group replacement 
of lamps 
Individual lamp 
replacement 


Repl starters 
Inspections 


Contract considera- 
tions 


Estimating costs 


You can put your confidence in— 


GENERAL @@ ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Use this emblem. It's the sign of 
a lighting maintenance expert 


FREE BOOKLET! LAMP DEPT., GENERAL ELECTRIC 
CO., NELA PARK, CLEVELAND 12, OHIO, DIV.166-EC4 
Please send me your free booklet, “An Operating 
Manual for Lighting Maintenance Companies"’. 
NAME _ 


COMPANY NAME. 
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‘Y, 9.1. SOUND POWERED 


assures dependable 
communication 


SAVE TIME... 
DON’T WALK... 
. TALK... 


Just think . . . no batteries used for 
talking . . . thet means you get the 
finest kind of voice transmission—clear 
full tone voice range—devoid of the Da Ra LAS : - < 
: usual “static” noises . . . Selective ringing WILLIAM KENNEDY, standing, is 
oa te oo. oe oe ringing for ] the new president of the San Fran- 
Send for this new catalog, No. = Saher weak ow» yO | cisco Electrical Contractors Assn., 
400 A, describing advantages of gged, ft - / di WY. B. Bak ted left 
U. S.' 1. Sound Powered Tele- quality in each instrument. ciena . B. Baker, oo Wil. 
paenes | 4 : . retary an u- 
INCREASE YOUR EFFICIENCY . . . CUT COSTS menage Fe prerene aie 

WRITE DEPT. X sociation are at right. 


UNITED STATES INSTRUMENT CORPORATION | esc nese 12 sears for nome cquipmen 


SUMMITe*+*NEW JERSEY : alone. Add another $1.5 million per 
day for productive equipment, he 
HAND SETS stated, and you have a pretty good 


INDUSTRIAL picture of the market. 
AND MINE F 7 CER WA Frances Armin, director of consumer 
SETS education, National Adequate Wiring 
ny Bureau, outlined the program to sell 
HEAD SETS \merica Certified Adequate Wiring; 


Gordon Volkenant demonstrated the 
wonders of electronics in a glamorous 




















stage presentation. 

During another spectacular stage 
presentation, Dr. Richard C. Hitch 
cock, Westinghouse Electric Corp., re 
viewed the march of research in the 
electrical industry. 

Governor Luther W. Youngdahl 
was the principal speaker at the all- 
industry banquet. 

The following officers were elected 

Minnesota Electrical Association— 
President—C. D. Burton, Brainerd, 
Minn. ; vice-president—L. A. McClure, 
Luverne, Minn.; secretary-treasurer 
—Wnm. A. Ritt, St. Peter, Minn. ; man- 

ager—A, Earl Anderson, Minneapolis. 

THE MAGNO-TRONIC New directors elected included John 
Engel, Rochester; Norman DeYoung, 

FLUORESCENT STARTER Fairmont; and Elroy Lehn, Anoka, 

pueruers "Rel, mma cemaal sie wih, saveal long te ter | Minnesota. Elected to represent, the 
SEnePLaPsEs Replocoment of worn-out lamp susemetically semsces clase association as Directors to the Mid- 


circuit—replacement of starter unnecessary. No button to push west Electrical Council, Inc., were: 
MEDUCHS COSTS — Mepo-Trni: waren provide cac timing ia the lamp tee | | Sam Newstone, Montevideo John 
pane thereby assuring the maximum in the useful life of s Ellenbecker, St. Cloud; Eric G. Ny 
lame, The eoalihed quay of cis warmer sores considerable | | fund, Duluth; Ed N. Karst, Fergus 
replace ao inoperative lighting unit. Falls; and Wm. A. Ritt, St. Peter 
VERSATILE ee ee oe an extended voltage range unde: Midwest Electrical Council—Pres- 
&UARANTEED FOR ONE YEAR ident—Clyde Kieley, Grafton, North 
The (SP-15-20) for use with cither 15 or 20 watt lamps Dakota: vice-preside hn H. E 
The (SP-30-40) for use with either 30 or 40 watt lamps akota; vice-president—John H. En- 
The (SP-100) for use with 100 watt lomps gel, Rochester, Minn.; treasurer 
— : F. M. Tripp, Minneapolis, Minn.; 
Ask for descriptive literature secretary—Wm. A. Ritt, St. Peter, 


Minn.; manager—Gordor Tucke: 
INDUSTRIAL ELECTRONICS CORP. Mismesota Electrical Inspectors 
sociation—President—Wm. A. Paten 


MAIN PLANT ayo) Newark 2, N. J. aude, Elk River, Minn. 
ww YW 








secretary 


treasurer—Glenn Rowell, Minneapolis 
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LATEST IN FLEXIBLE OFFICE LIGHTING SYLVANIA 
.- GREATEST IN tnsTauaTON saves | “ET EYEMODULE” SYSTEM 


a a daa Ser JUST 3 BASIC PARTS 
Here’s a ceiling lighting system that really pays off in efficiency 
and economy . . . helps build your reputation, too. 1. 


In this modern lighting system, Sylvania Fluorescent fixtures are 
mounted on the original ceiling. 32-inch square louvered, “egg- 
crate” aluminum grids are then suspended below the fixtures. The Non-decorative, utilitarian type fluorescent 
result is an attractive illuminated ceiling...a soft natural sky-light — a aap ay — 
effect . . . ideal for the most advanced general office lighting. Pe eee Tee a ee 


Adjustable hanger straps 

SAVES MONEY and “Star” suspension units 

F 7 interlock adjoining grid 

And, you'll be amazed the way this modern system cuts your sections, yet allow inde- 

job costs. For example, there’s no need for the expense of burying pendent removal of each. 

your wiring in concrete. Entire area between the ceiling and the coh py TO. A 
**Flexi-Module” panels is — less expensive wiring may be used : 


simple adjustment of star 
—result, lower labor costs. Your men get on and off the job faster. hangar. No tools required. 


Furthermore, the installation of ‘Flexi-Module” is surprisingly 


simple...saves time and labor. Detailed illustrations at right show . soo pe aoc ane 
you why. ing. Sections 32" F '32" are 
lightweight, attractive, easy 


} to handle... install. 
ENDLESS COMBINATIONS ce oe ee 
“Flexi-Module” permits the highest flexibility of lighting ar- ' r 
rangements. Variations are easily obtained in both quality and ttow, uctveted Colder Sxtans gue Sem 


a ” 4 a 
quantity of light by = different colored units and various pervamgecenns remy sig Baye ntoteny 
| 


4 : other popular Sylvania office fixtures. 
types and colors of Sylvania Fluorescent lamps. Mail the coupon for your copy today! 


Sylvania Products, Inc. 

Advertising Dept. L-2004 
FLORESCENT LAMPS. 500 Fifth Avenue, New York 18, N. Y. 
FIXTURES, SIGN TUB- Please send me full details about the Sylvania “Flexi- 
iinet l Module” System, and Office Lighting booklet. 
TUBES; TELEVISION 
PICTURE TUBES. ELEC- 


Name 


TRONIC PRODUCTS : 

ELECTRONIC TEST Street 

EQUIPMENT: PHOTO- 

a City Zone. State 
ed 














ia ‘ia: Sle an tiks aw ee oes a 
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1. Connect wires to receptacle, 
Fits standard 4” or 344” outlet 
box or plaster ring. 


*Pat. No. D-141024 and = ( 
No. 440914, Underwriters 
approved. T. M. Reg. U. S. 
Pat. Off. 





2. jesow hanger to outlet box— PE crags * oer 
AN EASY WAY TO HANG CHAIN-SUSPENDED FIXTURES B O71? {WO screws needed: No NEW CHAIRMAN of the Illinois 
: ; ; Chapter, International Association 


IN LESS TIME... AT LESS COST...WITH LESS WORK Scooweerees anty tras eaeten. i nas Mean 3, oe 
WITH L N Schoknicht (left) of Rockford, IilL., 


: y receives congratulations of retiring 
* f re.’ Vo chairman Anton Pertle of Chicago, 
cf at recent annual meeting. 
DECIDEDLY BETTER NECA to Meet in 
3.H he fi d plug it i 
DAY-BRITE is. That's ail’ Seltgrovnding = LOS Angeles in October 


regular —— cord and plug 
mney So weed. The date for the 1950 Annual Con- 
Hydad Heepel: com: vention of NECA has been set for 
plete with receptacle, two October 17-20, inclusive, and it will be 
, 5-ft. chains, “S’ hooks held at the Biltmore Hotel, Los An- 
Day-Brite Lighting, Inc., 5402 Bulwer Ave., St. Louis 7, Mo. Gaatind ett) prical rages oid seh eck 
In Canada: Amalgamated Elec. Corp., Ltd., Toronto 6, Ontario each $1.65 


DISTRIBUTED NATIONALLY BY LEADING ELECTRICAL WHOLESALERS 


Lighting Vibes 


geles. Theme of the Convention will 
be “Progress through Efficient Man- 
“ 


5 


ement and Training.” 





Ihe announcement was made by 


8 WAYS BETTER THAN FRICTION TAPES) .ccosca8sissc 


ing of the NE Administrative 
Committee at Miami, Fla. 


= | ’ The theme for the Convention re 
CLG No. 163 ai flects the major activities of NECA 














this year. The Association’s objectives 
i are aimed at promoting progress for 
if L if : T R | C A L TA i if => the $1,500,000,000 a year Electrical 
, } Contracting Industry 
Among the activities designed 
‘ promote industry progress is the in- 
*Check ont dustry-wide technical and managen 
These 8 ; srsonnel training program it 
. j by NECA at its Convention a 
Extras: : ton last vear. A course 
, in the fundamentals of t! 
electrical 


pared in the form of a curricu 


© Higher dielectric Now for the first 
strength time in over 70 
© Better moisture barrier years comes a basic, . 
: , ‘ 
@Less bulk — equal revolutionary improvement in textbooks for the use 
strength over sticky, old-fashioned friction tape. It’s POLYKEN desiring to impr 
@ Higher tack (quick stick) No. 163 Electrical Tape . . . available now through of their management 
your electrical distributor in three convenient packs. , 
» P KE ' : personne 
collect dirt) And depe ndable POLYKEN No. 163 costs no more wise em atc fe . 
ind it than most ASTM friction tapes. See your distributor rhis progressive stey 
© Unwinds easily or write today for free folder ‘“‘Test It Yourself.” undertaken to keep pace with the 
@ Doesn't fray Address POLYKEN, Dept. 14-4, 222 W. Adams St., ai aia RT Pek EONS el it 
pid expansion of electrical use and the 


© Sticks firmly Chicago 6 “ . 
gT ior many ! new 


© Cleaner (doesn't 





rical applications,” Presi 


DEPARTMENT OF dent Vanderlinde said. “The safe, effi 


I } ® 
ind economical use of electricity 
ol Y ke n ( BAUER & BLACK ) by the public depends to a dominant 








DIVISION OF THE KENDALL COMPANY degree upon the competence of the 


INDUSTRIAL TAPE 222 w. avams st., CHICAGO 6 plication engineering provided 
is the field of the electrical contr: 
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THIS MAN WOULDN'T NEGLECT 


A MACHINE IN HIS PLANT 


yet he hasn't 
had a Chest 
X-Ray! 


H. checks every piece of mechanical equipment he 
owns for wear, lubrication, efficiency. 


Yet he fails to take the simple precaution of a Chest X-Ray to make sure 
he does not have tuberculosis. Not because he’s opposed to the X-Ray. 
Simply because he is not sufficiently informed—or just hasn’t taken the 
time and trouble, or does not realize the seriousness of the problem. 


A Chest X-Ray is the first step toward detecting tuberculosis in its early 
stages. And in its early stages it can be cured with the least loss of time 
from work. 


So, if you’re the man above, that one simple reason should make you 
get your Chest X-Ray—today. But listen, see how serious this really is: 


Between the ages of 15 and 34, tuberculosis leads all other diseases as 
a cause of death—although at no age are you safe from TB. Yet, if everyone 
does his part by getting a Chest X-Ray periodically, and the majority of 
cases thus discovered are followed up, we can eliminate TB entirely as a 
public health hazard! 


Will you do your part today ? Get a Chest X-Ray. It may mean your life! 


Published in the public interest by: 


McGRAW-HILL PUBLICATIONS — 
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SOLDERING 
HEATING 
BRAZING 


Prest-O Mite 5-in-| Precision-Control Outfit 


Trade-Mark 


Four stems and soldering copper cover every electrical job, from heavy 
soldering or heating to wire splicing or finest work on delicate instru- 
ments ... Burns 'Prest-O-Lite” Acetylene, from handy, small tanks, at auto- 
matically regulated, constant pressure ... Needle valve flame adjustment 
... Full heat (2,800 deg. F.) instantly, without pumping, priming, or 
warmup ...No smoke or fumes... Light and easy to handle. 


@ Ask your jobber or write us 
for more details. The Linde 
Air Products Company, 30 E. 
42nd St., New York 17, N. Y. 
In Canada: Dominion Oxygen 
Company, Limited, Toronto. 


The term “ Prest-O-Lite” is a registered 
trade-mark of The Linde Air Products Com- 
pany, a Unit of Union Carbide and Carbon 
Corporation. 


Precision Model YOUR 
Standard Model 





Designed ‘for your need — 





the new 


pays for itself 
in the time 


. Also attachable to Tal 2” or 3” 
th at it saves. Pipe or Conduit Benders. 





Think what you can do with this new Anyone can handle this machine — 
machine that bends all types even inexperienced labor — and do in 


of thin-walled tubing on the spot: seconds work that requires minutes | 


@ free from kinks with other equipment. It comes packed 
@ free from wrinkles in a handy tool box — and because 
@ no shifting of tubing the frame, formers and bars are made 
@ easy to operate of a lightweight alloy, one man can 
@ less than one minute required to carry it easily. 

make any bend in one single setting Write today for full information. 


ONGC Cami Dept. 21 BOTTI Ce ae irs 








and our Association deems it an obli- 
gation to the public and an essential 
to its progress to help make a sufficient 
number of electrical contractors thor- 
oughly qualified to fill this demand. 
Electricity is too valuable to permit its 
misuse and incompetent application.” 

The personnel training program is 
being developed by the NECA Man- 
agement and Technical Personnel 
Training Committee. Its chairman is 
Robt. W. McChesney, immediate past 
president of NECA. Every section of 
the United States is represented in the 
committee membership. Its imme- 
diate task is the preparation and publi- 
cation of study units on subjects pe- 
culiar to the business and which never 
have been reduced to a formal study 
pattern. This work is scheduled to be 
well underway by the time of the 
Convention at which time the pioneer- 
ing program will be analyzed and eval- 
uated. 

Hand in hand with this management 
and technical personnel training pro- 
gram is the NECA program for devel- 
oping skill within the industry through 
apprenticeship and training of elec- 
trical workers. This is going forward 
this year on an expanded basis under 
joint labor and management direction. 
The Association formally recognizes 
the significance of skill by an annual 
award of the NECA Gold Apprentice- 
ship Medal to the outstanding appren- 
tice selected through nationwide com- 
petition. The presentation of this 
award will be one of the features of the 
Annual Convention at Los Angeles. 


Quad City Contractors 
Elect Officers 


The Quad City Electrical Contrac- 
tors Association—Quad Cities Chap- 
ter, NECA has elected the following 
officers to serve for the ensuing year: 

President, G. O. Farlow, Farlow 
Electric Co., East Moline, Ill.; Vice 
president, Louis L. Corry, Corry Elec- 
tric, Davenport, Iowa; Secretary- 
Treasurer, H. P. Wilson, Rock Island, 
Ill.; and Member NECA Board of 
Governors, Wm. J. McNealy, Electric 
Construction Co., Rock Island, II. 


NISA Chapter Notes 


Activities of the National Indus- 
trial Service Association chapters con- 
tinue at an accelerated pitch. Interest 
in shop problems, operating tech- 
niques and general business admin- 
istration is mounting. Monthly chap- 
ter meetings act as a clearing house 
for data and information pertinent to 
shop operation in the respective areas. 
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TAKING ADVANTAGE of Mil- 
waukee Electrical Maintenance En- 
gineers Exposition, Louis Luebke 
(right), city electrician, Appleton, 
Wis., gets latest data on circuit 
breakers from C. L. Seahlom, field 
engineer for Bull Dog Electric 
Products Company. 


An unusual departure from the 
“shop-talk” type of pr 


at the ecent two lay 


ram was made 
meeting of 
Region 7 held at Cincinnati’s Hotel 
Gibson. Presented at the conference 
were such Rebirth of 
Selling; Social Security and Pensions; 
Taxation lrends Management’s 
Leadership Responsibility; The Hoo- 


ver Report; The 


subjects as: 


Challenge to our 
American Way of Life and Facing the 
Future Among the prominent local 
business executives addressing the 83 
registrants on this series of related 
topics were: Lynn H. Hummel, sales 
manager, Glow Electric Co.: Howard 
Campbe ll, presider t, Pub- 
lications, Inc.; H. Lyman Greer, vice- 
Fifth Third Union Trust 
Giesel, Cincinnati Post; 
executive vice- 
president, Cincinnati Chamber of 
Commerce; Wm. L. McGrath, presi 
dent, Williamson Heater Co.; Fred 
Smith, vice-president, William Pow- 
ell Co.; and the Honorable James G. 
Stewart, Judge 
Court 
The Southwestern Chapter held a 
two-day conference at Shreveport, La., 
at which time the following officers 
were elected: President—John M. 
Young, Anderson-Young Electric Co., 
Lubbock, Texas; first vice-president— 
J. B. Johnson, J & J Armature Works, 
Tyler, Texas; second vice-president— 
Carl Pons, Carl Pons Electric Co., 
Shreveport, La.; treasurer-—-Gus R 
reveport Ar iture & Elec 
Virgil Goodman 
Texas, was re 


Gardner 


president 


Co.; Fred 
Douglas K 


Fuller, 


if the Ohio Supreme 


Lieber, S] 


Shr Nort 
irevepo 


forma Chapter 
f officers at its regular 
‘ting in February. Chosen 


Chapter activities for the 
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PATENT 
PENDING 


TO HANDLE ANY MATERIAL 
DISPENSED FROM A REEL 


'N 
ag MAXIMUM 
REEL CAPACITY: 4000 LBS 


ROLLER WEIGHT, 75 LBS. EACH 


OUTSTANDING ADVANTAGES: 


1 Ramp makes loading fast and easy 

2 Five adjustable slots take various reel diameters 
3 Thumb screw locks front roller for reel removal 
4 Single unit takes reels up to 30° wide 

S Bolt two units together for reels up to 64° wide 
6 Higher back roller prevents reel from coming off 

rolier when material is dispensed 
7 Reel rolls on grease packed flanged ball bearings 


8 Bright orange finish makes ree! readily visible — 
helps to eliminate accidents 


@ Use on the job, truck, or in warehouse 


The VW oS Pustinu Company 


NORTHBROOK, ILLINOIS 


ENCLOSED 


CIRCUIT BREAKERS 


Meet ALL Standards PLUS La | 


SLIDE OPERATING MECHANISM .. . no strain on 
circuit breaker handle. 
PRECISION HINGED REMOVABLE COVER providing 
complete access to equipment for instaliation . . . 
maintenance and close grouping. 
STAINLESS STEEL cover bolts . . . high strength en- 
closure . . . aluminum gray, corrosion resistant baked 
enamel finish. 

ABUNDANT WIRING SPACE with cond:it outlets 
on top, sides and bottom . . . factory piugged to 
exclude dust, dirt, and moisture. 

INDIVIDUAL UNITS and factory assembled 
panels of two or more units as illustrated . . . 
10 to 600 amperes and up to 600 volts AC... 

Also waterproof types. 

DEPENDABLE OPERATION insured by 48 
years of design and manufacturing experi- 
ence, 

Write for Catalog H47-4 


RUSSELL & STOLL COMPANY. INC. 


Precision-Built Electrical Equipment 


125 BARCLAY STREET, NEW YORK 7, N. Y 


Complete Line 
EXPLOSION-PROOF 
DUST-TIGHT 
Class 1, Group D 
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BE SURE WITH A 


Standard 


TRANSFORMER 


THAT THE 
HEART OF YOUR ee ee 
DISTRIBUTION SYSTEM HAS: dhs tinted ak aa Te cle Siaeots 


and W. B. Cline of Corpus Christi; 
1. TOP EFFICIENCY and F. E. Murray, Jr.. and Jack 


2. EASY ACCESSIBILITY Hill of Houston. 
3. LONG LIFE 


co Pe ere: Chairman— 
Buy Standard and have your transformers tailored . ng year were: hairman- M. J. 
Buzzell, Buzzell Electric Works, San 


exactly to your needs, with accessories of your own : ; ‘ 
Francisco: vice-chairman—George R. 


choosing. Our complete consulting and engineering fa : ge ‘ 

Duncan, ith, Lindstrom and Dun- 

cilities are at your service. 

Pt ‘initia ad in, San Francisco; secretary-treas- 
t re t e rit s t , 

none your andar presentative today or write u iret Het ry Hew elcke, North Bay 


direct for prompt individual attention. Electric Works. San Rafael 


THE STANDARD TRANSFORMER COMPANY 


WARREN, OHIO OFFICES IN PRINCIPAL CITIES . 
7 NAWB Studies 
St. Louis Operation 


Strong indications of a revitaliza- 

tion of the Adequate Wiring program, 

i promotional effort to bring elec- 

trical adequacy to the nation’s homes, 

were evident at the recent Sixth An- 

nual National Adequate Wiring Con- 

ference in St. Louis’ Hotel Statler. 

More than 150 conferees journeyed 

to St. Louis from all sections of the 

country to absorb more adequate wir- 

The UNION surface wiring line ing “know-how” and to study, at first 

is designed to supplement not dupli- hand, the highly successful operation 

cate existing stocks. : of the St. Louis Adequate Wiring 
Sureau. 

Conference chairman A. H. Kessler, 

president, International Association 

Eliminates the cramped and of Electrical Leagues, keynoted the 

exacting wiring problems found in program with his theme “1950 is The 

many surface devices. Time.” Commenting on the growth of 

electrical utilization in the American 

home, Kessler noted that last year the 

following appliances were added to 

existing electrical systems; 1,056,000 

electric ranges; 695,000 electric water 

heaters ; 4,450,000 refrigerators ; 

3,200,000 units of home laundry 

equipment; 2,600,000 television sets. 

Also sold were 3,000,000 vacuum 

cleaners; 2,450,000 coffee makers; 

4,200,000 toasters and 6,310,000 elec 

tric irons. All represent millions of 

kilowatts added to already over 

burdened electric systems. With utili- 


> 4 
U N ike) N I N S U L ATIl | G om ties “bringing in” additional gener: 


PARKERSBURG, WEST VIRGINIA ing capacity, the problem is now one 
of insuring adequate electrical systems 


Installed by standard wiring 
methods. 





Ideal for farm buildings, 
garages, attics, basements, 
etc. Listed by Under- 
writers, Inc. Ap- 
proved by REA. 
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in the home for efficient appliance 
yperation. 

Singled out for a session analysis 
was the St. Louis Adequate Wiring 
Program, one of the broadest and most 
successful certification operations in 


the country. It has won public ap Th “EFFICIENCY” 
proval and the enthusiastic backing of e 
the local builders, wholesalers, man- 


ufacturers, contractors and utility. Le CABLE STRAIN 


Prior to 1939 there was no adequate ‘ : 
wiring promotion in the St. Louis area CLAMP 


and residential wiring standards were —withstands direct pull of 17,000 Ibs. 
disgracefully low,” according to Carl 
Christine, secretary-manager, St. 
Louis Electrical Board of Trade eZ 
Starting from scratch in the middle Write for Catalog Ki | 
of the year, the local AW Bureau + i a Bi 
certified six homes in 1939; 89 and 83 | ) " 
the following two years and 17 for 
four months operation in 1942. After 
the war, ten months operation in 1946 
saw nine homes with the label. In 
1948, 130 homes were certified; last 


@ Without possible strain or damage, 
Efficiency Cable Strain Clamps are 
slipped over cable and tightened 
with U-bolts—locking cable safely 
and securely. H construction of 
clamp and high ridge across 
center of cable channel prevent 
cable from slipping. Write today. 


year 627 with a substantial number in 
the $9,000 speculative builder type 
house. 

Since 75 to 80 percent ot home con- 
struction in St. Louis is by speculative 
builders, AW promotional effort was 
directed mainly to this segment. Evi- 
dence of success is that the Schuer- mony Palestine, @) ite 
mann Building and Realty Company, 
one of the mid-west’s largest merchant 


} 


builders, now has a 450-home develop- 


AND MANUFACTURING CO. 





ment and a proposed 600 home project 





in St. Louis with adequate wiring and 
all-electric kitchens As J M. Bog 
danor, vice-president of the building 
firm stated, “home buyers want the 
electrical conveniences that AW makes 
possible. He added that certified wir- | 
ing cost only an additional five dol- | 
lars per home in his development of | 
homes ranging from $8,650 to $9,000. 


NG), , We BP A 


Fixture Hangers 
FOR INSTANT ALIGNMENT 


At last you can get a Fixture Hanger that turns to any angle after being 

screwed to an outlet box. Although base and receptacle remain stationary, 

hanger arms may be turned to align with any preconceived lighting plan. 

Exclusive Friction Ring firmly holds fixture in selected position. Hanger 

screws on to 3'4" or 4° outlet boxes, no other fastening necessary. Fur- 

CHECKING FABRICATED end prea tage wees seseptntn, two S' —— hooks and cord clips. Also 

Ps eae « available wit ushe ole only, or with 3 wire solid ground receptacle. 

shield for shaft extension on a 200 All Friction-Set Hangers are approved by the Underwriters’ Laboratories. 

hp, 900 rpm, 230-volt, de traction K100 shown above, List Price $1.10 + Write for Bulletins K2S, K26 and K27 
motor are Roy A. Berentz (left), 


president; and L. B. Davenport, SIMPLET ELECTRIC COMPANY 
ee Ba oe 3600 West Potomac Avenue, Chicago $1, Iilinois 


11 Park Place, New York 7, New York 
motor repair and rebuilding. 
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IIIT 3:0 4 


CONNECTORS 


DOSSON 
Service Connectors 
For quick efficient 
connections of solid 
and stranded conduct- 
Type rs in sizes No. 14 to 
DS 1000 MCM. 


Bolt Type Service Connectors 


DOSULON—for con- 
ductor sizes from 2/0 
ro 1000 MCM. Rugged 
high strength, com- 
pact, facilitates neat 
taping. 


DOS-LUG 
Solderless 
Terminal Lugs 


>. 
dossenT 

‘ a A compact. 

ae all-purpose lug 


inexpen 


sive, 
9 for high performance 
= ? 


“Insist on a Genuine DOSSERT” 
Write for Bulletin 149-2 


OSSERT 


MFG. CORP. 


249-255 HUROM STREET, BROOKLYN 22, N.Y. 
SINCE 1904 





YOUR GUARANTEE 
OF EXTRA VALUE 


“The tape with the 
yellow core’ 


Sold only through 
Recognized Wholesalers 


(hdl foe Tem GY name. 
Panther and —/ragon 


friction and rubber tapes 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


For the first time at a National 
Adequate Wiring Conference, the old 
question of the electrical contractor’s 
reputed indifference to Adequate Wir- 
ing was aired on the debating platform. 
Presenting the electrical contractor’s 
views on the subject “Who’s to Blame 
for Contractor Inertia?” was H. L. 
Scott, Corpus Christi, Texas, chair- 
man, Business Development Commit- 
tee, NECA. Upholding the utility view- 
point was F. E. Davis, member of the 
Executive Committee, NAWB, and 
chairman, Wiring Committee, EEI. 
Moderator was N. J. MacDonald, 
chairman of NAWB. 

Other industry leaders presented 
their approaches to AW promotion. 
J. M. Mooney, wiring consultant, 
Louisiana Power and Light Company 
outlined his company’s long-term 
program for selling adequate wiring; 
the effective use of check lists for cus- 
tomer appliance and lighting require- 
ments before wiring layouts are made; 
ind the extensive variety of promo- 
tional activities. 

J. R. Poteat, manager, General Elec- 
tric Co. range and water heater div 
stressed the need of having the 80,000 
to 100,000 retailers on the adequate 
wiring promotion team. 

O. K. Coleman, engineering con- 
sultant, EEI, discussed the EEI-AEIC 
Report on Branch Circuit Over-Cur 
rent Protection; explained the Com- 
mittee proposal in relation to the ex- 
tension of No. 12 wire branch circuits, 
protected at 20 amperes, to all rooms 

At the concluding open forum dis 
Armin, director of 
education, NAWB, de- 
scribed the new consumer 
fered by the Bureau, a new folder 


Frances 


“ussion, 
consumer 


pieces 


to win greater contractor participa- 
tion, trade paper advertising scheduled 
trade ad 
vertising to home economists on ade- 
wiring teaching materials, and 


news releases to be offered this year 


Dates Ahead 


American Society of Tool Engineers—In- 
dustrial exposition, Convention Hall and 
; 1ercial Museum, Philadelphia, Pa., 
April 10-14 

Chamber of Commerce—%8th Annual 
meeting, Washington, D. C., May 1-4 

National Fire Protection Association 
54th Annual Meeting, Haddon Hall, At 
int City, N. J., May 15-18. 

National Industrial Service Assn.—Annua!l 
ting, Bost June 5-7 
National Association of Electrical Dis- 
tributors Annual convention, Atlant 

City N. J., June 12-16 
New York State Association of Electrical 

Contractors & Dealers, Ine.—Sar 

Ir Saranac Lake, N. Y., July 
International Municipal Signal 

5th Annual convention, otel 

dor New York, N. Y., Sept 
Canadian Electrical Manufac 

Annual meeting, Genera 
Niagara Fall Ont., Sept 


for construction magazines, 


juate 





Mass., 


National Electrical Contractors Associa- 
tion nnual nvention Hote! silt 

more, Los ngeles, Calif., Oct. 1 

National Electrical Manufacturers Asso- 
ciation Chalfont Hadk Ha At 


I. N B16 


DISCUSSING LOCAL problems are 
Milwaukee electrical contractors 
Roman Rozmarynowski, Roman 
Electric Co.; and Lester J. Field- 
hack. 


Manufacturers News 


GENERAL ELECTRIC 
APPOINTMENTS 


J. E. Ryan and C, P. Hayes have 
been appointed staff assistants to B. A. 
of engineering of Gen- 
eral Electric's Small Apparatus Divi- 
James Hollands Alderman has been 
representative for the 
Materials Department 
He has been assigned to the depart- 
ment’s North Central district with his 
office at 110 North Illinois St., 
Indianapolis. 

\ new G.E. apparatus sales district 
has been established. C. F. Maughmer, 
formerly manager of the G.E. sales 
office at Los Angeles, has been ap 
pointed to head the new organization, 
vhich has its headquarters at St. Louis. 
The new district consists of all sales 
areas presently in the company’s St. 
Louis, Kansas City and Omaha terri- 
tories 





ase, Manager, 


named district 


(onstruction 


home 


H. J. NEWTON RESIGNS 
FROM NATIONAL ELECTRIC 


Harold J 
vice president and general sales man 
iger of National Electric Products 
Corp., Pittsburgh. His resignation was 
for reasons of health, after 38 years of 
with National. 


Robinson, Jr., vice president 


Newton has resigned as 


service 


Ww.c 


ndicated his office would 


super 
se sales of the company’s electrical 


ughing-in materials 
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PENNSYLVANIA TRANSFORMER 
APPOINTMENTS 


Announcement has been made of 
the appointment of M. L. Manning as 
development engineer of Pennsylvania 
Transformer Company, Canonsburg, 
Pa. 

Boris Volgovskoy has been ap- 
pointed as head of the Substation and 
Regulator Department. 

J. B. Sullivan has been named sales 
engineer with the New York District 
sales office. 

H. J. Schwarberg has been named 
sales representative in sections of Ohio 
and Kentucky. Mr. Schwarberg will 
work out of Cincinnati, Ohio. 


T. 0. MOLONEY ELECTED 
BOARD CHAIRMAN 


Thomas O. Moloney was elected 
chairman of the Board of the Moloney 
Electric Company at the annual meet- 
ing of stockholders, to succeed the late 
Thomas O. Moloney, Sr 

George J. Kribs was elected Treas 
urer succeeding Mr. Moloney, who 
formerly All other offi- 
cers of the corporation were reelected 


was treasurer 


WESTINGHOUSE CHANGES 


The appointment of Henry B. Ahlers 
as assistant to John K. Hodnette, vice 
president and general manager of the 
Industrial Products Divisions of the 
Westinghouse Electric Corporation, 
has been announced. Mr. Ahlers will 
be located in Pittsburgh, Pa. 

R. F. Spangler has been named field 
supervisor for the Pacific 
Coast, Seattle division of Westing 
house. He replaces W. F. Schanz of 
Seattle, who has moved to San Fran- 
manager 


service 


cisco as assistant to service 


of the division 


INTERNATIONAL REGISTER 
APPOINTMENTS 


E. J. Bohnen, formerly sales man- 
ager, has been appointed vice presi- 
dent in charge of sales of the Interna- 
tional Register Company, Chicago, III. 
H. H. Rosenheim has been promoted 
to assistant sales manager 

In addition to the above appoint- 
ments, R. Bedford and R. Clark have 
been added to the sales staff as field 
representatives 


Two additional electrical division sales 
offices have been established by Wag- 
ner Electric Corporation of St. Louis. 
The New Orleans office, a sub-branch 
of St. Louis sales under the direction 
of N. G. Alvis, is located at 227 Inter- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Smal! businessmen who do not want to invest 
in a truck chassis — or who use their passenger 
cars in their businesses . . . traveling salesmen 
who carry bulky sample cases or many products 
. . . farmers who can’t tie up their trucks for 
small deliveries . . . 

Large fleet operators who want to deliver a 
number of crews and their equipment to var- 


A HITCH ALL, TWO WHEEL 


All Purpose 


MORRISON 


( ry All 


TRAILETTE 


that Hitches to Any Light 
Truck or Car 


Take - it- or-leave -it 


Passenger 


The MORRISON “Carry-All” TRAILETTE . 
Model 68910-T 37% cu. ft. compartment area, 30% 
$q. ft. floor area. 


ious locations . . . 

Sportsmen and tourists and all other travelers 
- . . all these can easily and quickly hitch the 
“Carry-All” TRAILETTE to passenger cars or 
trucks — loaded, locked and ready to roll. 


All “Carry-All” equipment can be mounted on 


the TRAILETTE ..Write for Bulletin B50-4-A4 





ZA 


=) Hs All Purpose! 





The MORRISON 
carried in stock for immediate delivery to 
franchised chassis dealers by more than 50 


“Carry-All" TRAILETTE is 


tablished truck 





tegically located from coast to coast. 


t distributors stra- 








i 


639 AMHERST ST. 


MORRISON STEEL PRODUCTS, INC. 


Carry-All Body Division 


BUFFALO 7, N. Y. 





MINERALLAC 2-HOLE 


PIPE STRAPS 


For Heavier Loads! 


Designed for use on loads 
too heavy for one-hole 
Jiffy clips. Made of all 
new zinc plated tempered 
steel to give strength and 
rigidity enough to support 
heavier pipes, cables, 
conduits, etc. Available 
in sizes to fit pipes and 
conduits from %-in. to 
l-in. Can also be had 
in Everdur, copper, brass 
or aluminum. 


Send for literature and prices 
Specify MINERALLAC Srears, susumes 


MINERALLAC ELECTRIC COMPANY 
23 N. Peoria St., Chicago 7, ilinois 


MINERALLAC 


LOOK! 


Paragon 
movet 301 


TIME SWITCHES 


only? 10>%ise 
and with 


LOWEST NET PRICES 
{10 CONTRACTORS > 


Paragon top quality, straight “ON 
and OFF” Time Switches are accurate and 
dependable for controlling stokers, burn- 
ers, valves, motors and other equipment 
where two or four operations per day are 
required. Industrial type, self-starting 
motor, 115 volt, 60-cycle, 30 Amp., 3000 
Watt capacity. Shock-proof terminal back. 
SPST and DPST; (230V, or 24V, at 
slightly higher cost). 


SEE YOUR JOBBER OR 
WRITE FOR CATALOGS “™S 


Paragon e.ecteic company 

1614 12th STREET © TWO RIVERS, WISCONSIN 

AMERICA'S FOREMOST EXCLUSIVE 
MANUFACTURER OF 

TIME CONTROL SWITCHES FOR ALL USES 
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Amazing! NEW! 
Butow 


STAYPUT 
Anchor 


Holds ‘OUTLET Boxes 
in Plaster Board 


An anchor that really works. No extra tools 
needed. Easily lined up, quickly mounted. 
Holds box permanently in plaster and fibre 
wallboard—in wire laths, too. Use regular #4 
wood screws. Allows use of all knockouts. 
Amazingly simple. Leaves hands free to secure 
cabling and box. Nothing to couse “shorts.” 
Works with gangs of two or more boxes, too. 
Seves time. No comeback because it really 


STAYS PUT 
PROVE IT! 
FREE 


P n 
letterhead 
bligati 


buy 


D. L. Butow 
Co. 
1427 

Fowler Ave., 

Cvanston, Ill. 








* 


asic a 
Hats Off 


to 
New Profits! 


POST-LITES, the outdoor 


fluorescents, are today 
the biggest new business 
opportunity in the elec- 
trical industry. 


Complete line. For light- 
ing every type of busi- 
ness that operates after 
dark 

Underwriters Leborator- 
ies’ label of approval on 
every fixture. 

Perfected and Guoran- 
teed by a 39-year old 
company. 

Now in volume produc- 
tion and priced right for 
popular sale 


See your Distributor or 


write us 


W. H. LONG 
COMPANY 


108 W. Illinois St. 
Chicago 10, Iii. 


Establisned i912 
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national Trade Mart. The Davenport 
office, located in the Kahl Building, is 
under the direction of S. R. Snyder 
and is a sub-branch of Chicago. 

G. W. Morris of the Wagner Omaha 
sales office retired after 22 years with 
the company. G. D. Jackson succeeds 
him as the electrical division represent- 
ative at Omaha. 


Modern Light & Equipment Co., Chi- 
cago, Ill. has named Philip DeVeau of 
Milwaukee, Wis. as_ representative, 
Govering the state of Wisconsin ex- 
cepting Ashland, Eau Claire and La- 
Crosse. He will also cover the Upper 
Michigan Peninsula. 

C. F. Buschagen will cover the state 
of Michigan excepting Upper Michigan 
Peninsula. 


D. W. Onan & Sons Inc., Minneapolis, 
Minn. has announced the appointment 
of Howard Dahl of Sea Bright, N. J. 
as direct factory sales representative 
covering the New England states and 
New York. He will make his head- 
quarters in Sea Bright, N. J. 


Bishop Gutta Percha Co., New York 
City, has changed it name to Bishop 
Mfg. Corp. Charles L. Wiley, who has 
been in sales and promotion work for 
25 years, has been named vice presi 
dent in charge of sales. 

Che following sales agents have been 
appointed: E, J. Planert Co., St. 
Louis, Mo.; W. E. Wallace, Oakland, 
Calif.; and Electrical Distributors Co., 
Philadelphia, Pa. 


Irvington Varnish & Insulator Com- 
pany, Irvington, N. J. has announced 
Donald H. Jones 


the appointment of 
as general sales manager of its coating 
and fibron divisions. He was formerly 
sales manager of the American Trans- 
tormer Company 


Cannon Electric Development Com- 
pany, Los Calif. has an- 
nounced the appointment of Roger 
Bowen, formerly with the U. S. Signal 
Corps, as the new head of the com- 
pany’s engineering department. D. 
Frank Jackson, who has been acting 
chief engineer, will continue in the en- 
gineering chief 
tant to Mr 


Ange les, 


assis- 


department as 
Bowen 


General Controls, Glendale, Calif. has 
opened a branch office at 721 South 
Orange Ave., Newark, N. J. William 
Buck, formerly sales engineer for the 
company’s Philadelphia has 
been Newark man- 


branch, 
named as 3ranch 


teer 


James A Brown has been appointed 
general service manager for the West- 
inghouse Electric Supply Company. 
executive headquarters, New York 
City, succeeding the late J. A. Vassar. 


Cutler-Hammer, Inc. of Milwaukee, 
Wis. has opened a new sales office at 
410 West First Street, Dayton, Ohio. 
P. L. Erickson has been named man- 
ager of the office, which operates as a 
branch of the Cincinnati district office. 


Company, 
has announced the in- 
a distributor sales pro- 
appointment of Charles 
manager of distributor 


American Transformer 
Newark, N. J. 
auguration of 
gram and the 
L. Davis as 
sales. 


Pinckney B. Reed has been named 
manager of the industrial equipment 
section of the RCA Engineering Prod- 
ucts Department, Camden, N. J. He 
replaces George L. McKenna, whose 
promotion to assistant to W. |W. 
Watts, vice president, was recently an- 
nounced. 


Federal Electric Products Company 
has opened a new West Coast plant 
at 2885 East Washington Blvd., Los 
Angeles, Calif. 


Advance Electric & Relay Co. 
moved into new headquarters at 
No. Naomi St., Burbank, Calif 


Diehl Manufacturing Company of 
Somerville, N. J. has opened a district 
office and warehouse in the new Singer 
Building, Detroit, Mich. This office is 
under the management of James E 
Ryan. 


Paul W. Hill has been recently added 
to the research and development de 
partment of the Solar Electric Corpo- 
ration of Warren, Pa. 
a 

The appointment of Larry J. Brennan 
as sales manager of the Carry-All 
Truck Body Division of Morrison 
Steel Products, Inc., Buffalo, has been 
announced. 


Black & Decker Mfg. Co., Towson 
Md. has opened a service station and 
sales office at 1640 N. W. Johnson St., 
Portland, Ore 
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NEW TOWER INSTALLA- 
TION TECHNIQUE 


[FROM PAGE 56) 


each tower, to one 50 kva and to two 
373-kva Pyranol transformers spaced 
equally around the stadium for the 
general interior lighting. The sec- 
ondary distribution is 3-wire, 120/240 
v. In addition to the 100 kva trans- 
former, two 36-circuit weatherproof 
lighting panels are located at the 120- 
foot level of each tower, each flood 
light being protected by a 20-amp. 
circuit breaker. 

All 324 main tower lights are turned 
on by means of an electrically operated 
oil circuit breaker, controlled either at 
the control room or at the service 
room. At the control room, separate 
controls operate the parking, seating, 
existing interior and additional interior 
lights, through magnetic switches lo- 
cated at the three main lighting panels, 
adjacent to the Pyranol transformers. 

The project for the Park Commis 
sion was designed and the installation 
supervised by Thomas G. Bristow and 
W. C. Eggert, electrical engineers with 
the Public Utilities Commission, Bu- 
reau of Light, Heat and Power, City 
of San Francisco, under the direction 
of B. A. Devine, manager and chief 
engineer of the Bureau. Spitzer and 
Washington designed the tower foun- 
dations and Dr, J. J. Polivka, Berke- 
ley, was the consulting engineer for the 
solidification .f the sand. The general 
contractor for the installation of the 
entire project was the Pacific Electri- 
cal & Mechanical Co 


CLAUDE DIETZ, owner of Dietz 
Electric Company, Dallas, Texas 
motor repair shop, adds his 29 years 
of motor repair experience to the 
418 vears his father has been in the 
electrical repair business in Dallas. 
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COMPLETE STOCKS 
Electric 
Motor 
Parte 


Send for 

Your Catalog 

On Your Letterhead 
Today to... 


The HARRY ALTER Co. 


1728 S. Michigan Ave. 134 LaFayette St. 
Chicago, Ill. New York, N.Y. 


WESTINGHOUSE! 
WAGNER! DELCO! 








The Instrument You Have Been Waiting For! 
SMALL SIZE © LOW PRICE 
CONSTANT PRESSURE e SLIP CLUTCH 
DC GENERATOR TYPE @ INSULATION TESTER 


Vee “MAJOR” MEGOHMER 
With Extra Ohm Scale! 


Ranges: 0-50 megohms and 0-30 ohms, or 
0-10,000 ohms. Test potential 500 volts DC. 
In polished teakwood case. True Ohmmeter move- 
ment independent of 9 tor voltage. 


AREMARKABLE INSTRUMENT AT A REMARKABLE PRICE 
HERMAN H. STICHT COMPANY, INC. 


7 PARK PLACE NEW YORK y 





FOR 
BULLETIN 
465 








ELMAN CO. 
Safe, Dependable 


EMERGENCY or FIRE ALARM 


That’s the Type 4 C Elimann Breakglass Station! 





Exclusive features: 


@ Spare Glass inside station 
@ Requires no special tool for testing 
@ Underwriters’ listed 
Unconditionally Guaranteed! 
EVANS BUILDING WASHINGTON 5, D. C. 











If » « « You Change Your Address 


Be sure to notify us at once so future copies of Electrical Construc- 
tion and Maintenance will be delivered promptly. 


Also make certain you advise your local Post Master, so other 
important mail doesn’t go astray. Both the Post Office and we will 
thank you for your thoughtfulness. 


Send your new and old address to: Subscription Dept. 


ELECTRICAL CONSTRUCTION 
and MAINTENANCE 


330 W. 42nd St. New York 18, N. Y. 
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pay for ay” 
hole ...# 


Cut costs up to 
76% with a 


KETT 


TALL REACH WOOD BORER 


Bulletin F-4. 


the KETT toot company 
5 E. THIRD ST., CINCINNATI 2, OHIO 











to Discard. 
FASHIONED WAYS 


Jacks . . props .. shores. . 
horses . . why fool with these 
obsolete methods of handling 
reels? DO IT THE MODERN, 
EFFICIENT WAY! Reel or 
unreel wire, cable, rope with 


X2.( ROLL-A-REEL 


Simple, strong, eos- 
ily handled stand 
for your reels to 
save time and labor. 
Adjustable slots for 
voriety of reel sizes 


Style A: 2,000 ibs. cap. 37.50 


Style B: 4,000 Ibs. cop. 75.00 
f.0.b. Cincinnati 


WRITE FOR DETAILS TODAY 


ROLL-A-REEL 


327 |WEST FOURTH STREET 
‘CINCINNATI 2, OHIO 








CARE OF INDUSTRIAL 
TUBES [FROM PAGE 67] 


age may be reduced until there is a 
sharp increase in plate temperature. 
The filament voltage should then be 
increased until the plate assumes its 
normal operating temperature. Suf- 
ficient allowance must be made for 
normal line voltage variations. 


Standby Operation 


Recommended filament voltages of 
various types of cathodes for stand- 
by operation are shown in Figure I. 
Whenever a pure tungsten filament 
tube does not have other electrode volt- 
ages applied, and if the filament is en- 
ergized to normal operating tempera- 
ture the emission life is being used up 
a trifle faster than when other voltages 
are applied. Removal of the electrons 
emitted by application of other elec- 
trode voltages cools the filament 
slightly, therefore, for periods when 
the tube is not fully energized, that is, 
for stand-by operation it is desirable 
to use the stand-by operation table as 
a guide to obtain maximum life. 

Turning the filament on-and-off fre- 
quently should be avoided as this may 
result in its fracture. 


Grids 


The role of the grid is to establish 
the potential at a point in space (be- 
tween the cathode and anode) at the 
time desired by the tube designer. In 
a triode, tetrode or pentode the con- 
trol grid must establish the proper po- 
tential to interrupt and initiate electron 
flow not in a split second but in a split 
millionth of a second at the higher 
frequencies. The grid wires and sup- 
ports are designed to carry the current 
caused by electrons striking the grid 
and the capacity currents between the 
grid and other electrodes. 

The tube manufacturer gives a max- 
imum value of negative grid bias, 
maximum rectified grid current (and 
usually the maximum value of grid 
voltage swing). 

Where the loading conditions vary 
widely automatic grid current over- 
load and no-current relays are often 
desirable to prevent tube damage. 


Anodes 


The anode has two functions with 
its primary duty being the collection 
of electrons passed through the grids 
in the proper phase relation to deliver 
radio frequency energy to the tuned 
plate circuit. The secondary function 
is the dissipation of the energy re- 
leased at the anode surface by the 
impinging electrons. 


Radiation-Cooled Anodes 


Various materials are used for an- 
odes in the radiation cooled types. 

These materials are, in a decreasing 
order of their ability to dissipate en- 
ergy graphite, tantalum, molybdenum 
and nickel. The energy dissipating 
ability of each is usually increased by 
roughening the surface by sandblast- 
ing or other means. 

For a given anode dissipation per 
unit area graphite has the lowest op- 
erating temperature. The other ma- 
terials must operate at a higher tem- 
perature to radiate the same energy. 
Adequate cooling must be provided for 
all radiating anode types irrespective 
of their normal operating tempera- 
tures. Where required, air blasts 
should start with application of fila- 
ment voltage and may usually be 
stopped with removal of all voltages 
unless otherwise specified. Any air 
blast should be free of water or other 
foreign material. The manufacturer’s 
data should be consulted for recom- 
mendations. It is desirable to use an 
air-vane-operated switch to remove 
voltages should the air supply fail. The 
JETEC data or that of the manufac- 
turer should be consulted for maxi- 
mum operating temperature of glass 
envelope. 


Water-Cooled Anodes 


The proper functioning of a water- 
cooled anode depends upon a thin wall 
of water moving at high velocity along 
the anode surface. This water wall is 
usually from se” to 4” thick and must 
travel relatively high velocity to as- 
sure turbulence with its resultant 
higher cooling efficiency and ability 
to remove steam bubbles from the an- 
ode surface as rapidly as formed. It 
is good tube insurance to use a pro- 
tective device on the water supply 
which will remove all electrode volt- 
ages if: 1) the water temperature ex- 
ceeds 70° C; 2) if the water pres- 
sure is too low; or 3) if the outlet is 
blocked. 

Where water-cooled tubes are oper- 
ated in a locality with high mineral 
content (or “hard”) water supply the 
tubes should be removed and examined 
often. The removal of scale deposited 
on the anode is important as such scale 
reduces the ability of the anode to dis- 
sipate heat and may result in damage 
to the tube. 

Water pressure in excess of 80 
pounds per square inch should not be 
used (and water hammer must be pre- 
vented). Water hammer can cause 
anode collapse or fracturing of insul- 
ating fittings or both. 

The glass sections of water cooled 
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1 MAN CAN DO THE 
WORK OF A CREW... 


with an 


ELECTRIC 
PLANT 


Use Electric Tools 
on Every Job! 


Speed the work, cut costs on installation 
and maintenance jobs. Lightweight Onan 
air-cooled electric plants supply electric 

wer anywhere for lights, drills, saws, 
ammers, spades and other motor-driven 
tools. Equipped with carrying handles or 
dolly-mounted. Take "em anywhere and 
plug in for all the power you need. 


SHIPPED COMPLETE 
READY TO RUN 


Gasoline powered models — 
A. C.: 350 to 35,000 watts 
D.C.:750 to 15,000 watts. 
Diese! plants: 2,500 to 
55,000 wotts. 


Model 5CK, 5,000 watts D. C. 
or Felden Weighs only 315 Ibs. 


D. W. ONAN & SONS INC. 
- 3176 ROYALSTON AVENUE 


Minneapolis 5, Minnesota 


Aobererene: 


One Size Fits BOTH 
Pipe and Ground Rod 


Reduce your inventory with this heavy 
cast bronze Sherman Ground Clamp, 
which fits 4%" to %" pipe, as well as 


lg" to 1" diameter ground rod. Quick 
and easy to install—no loose parts to 
handle. Essential for copper ground 
pipe i — preferable for all 
kinds of grounds. A low cost clamp 
that assures an efficient permanent 
connection. 





H. B. SHERMAN MFG. CO. 
Battie Creek, Michigan 


Shotavilt 


Electrical Fittings 








types get little cooling from the water. 
It is usually necessary to use an air 
blast to cool the bulb, filament and 
grid seals. The manufacturer speci- 
fies the quantity of air required and 
its point of application. 


Forced-Air-Cooled Anodes 

The forced-air-cooled types are usu- 
ally made by soldering a radiator to 
the anode of water cooled tubes. Tin, 
cadmium and some lead-silver alloys 
are used as solders. Cooling efficiency 
is primarily a function of air velocity, 
area, thickness and composition of the 
fins. The air flow from the radiator 
is usually sufficient to keep the glass 
envelope and other seals at a safe tem- 
perature. forced air cooled 
types require air blasts at specified 


Some 


parts of the bulb as the tube shape | 


directs the radiator air blast 
areas that require cooling. 

The plate operates at a relatively 
high potential, thus dust particles col- 
lect on the radiator due to a precipita- 
tion action. The high air velocities 
create electrostatic charges, which also 


from 


| tend to cause dust particles to collect 


on the radiator. Regular cleaning 
periods for the radiator and any air 
filters should be established to assure 
against clogging with resultant over- 
heating of the tube. In plants where 
the dust level is high, cleaning periods 
must be more closely spaced. 


Tube Operation and Care— 
General 
Mechanical 

Upon receipt of a new vacuum tube 
of any type it should be carefully ex- 
amined for any defect attributable to 
transportation. If the tube is received 
on a very cold day it should be left in 
its carton for at least one-half hour 
after being moved to a warm room to 
prevent possible breakage from a rapid 
temperature change. Large type tubes, 
not packed in cartons, may be pro- 
tected against sudden temperature 
changes by covering the glass portions 
prior to bringing into a warm room. 
All types should be carefully unpacked 
or uncrated to prevent subjecting the 
tube to jars, strains or stresses. Most 
tubes have some residual glass strain 
remaining with the possibility of glass 
failure or implosion. It is advisable 


to handle new tubes, particularly the 


larger sizes during unpacking, with 
heavy gloves to protect the hands. 
Large size tubes should always be 
handled by the anode and the forced 
air cooled radiator types must be han- 
dled by the radiator. Tubes, where 
copper glass seals are used, must not 
be handled at the copper-to-glass seal. 


The copper thickness at the seal is 


Equipment, a handy book ivin 





includes New, 
Revised Editions 

of Annett’s 

ELECTRICAL 

MACHINERY 
and Braymer and 

Roe’s 

oN 
MA 
Start new te keep a up-to-the. 
minute in these fields 
to earn . . . PLUS standard 
and a lees 


Pp 
all phases of elec- 
work 


bigger pay trical 











was there ever such an opportunity to get 
started in electrical maintenance and repaif 

and at top-notch wages? Are you ready with 
experience and ability—to cash in on it? Othez# 
are getting just the sort of background needed te 


handle the great variety of electrical maintenance 
and repair work TODAY—from this well-knowg 
electrical library. ! 


You can, too! 


Electrical Maintenance 
and Repair Library — 


5 volumes @ 2101 pages @ 1866 illustrations 


Gives you the “know-how” to tackle any wiring 
x motor job. Five books show you HOW—to ine 
stall all types of motor and generator units—t@ 
inspect and repair motor starters and generatorg 
-—to diagnose motor and generator troubles—te@ 
figure new windings for old cores, DC and AC 
windings—to test armature windings, test induce 
tion motors, etc., etc 


Includes trouble-shooting book 


In addition to four well-known practical books on 
all details of testing, connecting, rewinding, in- 
stalling and maintaining electrical machinery, the 
Library includes Stafford’s Troubles of Electrical 
helpful mainte- 
nance information, special trouble-shooting charts, 


explanations of symptoms and causes of machin- 


ery troubles, specific remedies, etc. 


Low price—Easy monthly payments 


We want you to examine this Library for 10 days, 
If you don’t want it at the end of that time, 
there's no obligation to keep it. On the other hand 
if you decide you want the help these books can 
give, start the small monthly payments and in a 
short time the books are yours right while you 
have been using them. Send the coupon today. 


SEE IT 10 DAYS FREE 





McGRAW-HILL BOOK CO., 
330 W. 42 St., New York 18, N. Y. 

Send me for ten days’ examination the Blectrical 
Maintenance and Repair Libr 
will send you $2.50 in 
until the price of $17.50 is 5 
will return books postpaid. (We pay for delivery if 
you remit first payment with this coupon; 
return privilege.) 


Name 

Address 

City ° -+..+-Zone State. . 
Company 

Positior 


This offer appl es to U "8. only y 
eee ee ee ee ee ee ee ee ee oe ee oe 
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Specify 


G&W POTHEADS 


RECOGNIZED 
STANDARD FOR 
RELIABLE CABLE 
TERMINATIONS 
SINCE 1905. 


Interchangeable unit parts permit 
use of your preferred special fea- 
tures at minimum extra cost and 
time for shipment. 


G&W ELECTRIC SPECIALTY CO. 
7786 Dante Ave. Chicago 19, Ill. 


Representatives in principal cities 


MAKES GOOD USE... 


a 


.».0f“Pre-Filed” productdata | 


Mr. E. O. Matz, shown above, is responsible 
at his company—Matz Electric & Radio Co., 
of Harlingen, Texas—for selecting and 
buying electrical products. 

He needs factual data to enable him to com- 
pare the relative advantages of various 
manufacturer’s products and to decide which 
best fits his requirements. Such factual 
product information is always at his finger 
tips, for Mr. Matz is a regular user of the 
McGRAW-HILL PRE-FILED ELECTRI- 
CAL CATALOGS. 

Here’s what Mr. Matz has to say: “Could 
not do without ELECTRICAL CATALOGS. 
It is a book upon which value can not be 
placed.” 

If PRE-FILED ELECTRICAL CATALOGS 
is not available for buying reference at your 
plant, write to MeGRAW-HILL CATALOG 
SERVICE, 330 West 42nd Street, New York 
18, N. Y. © 
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usually 0.003” to 0.005” thick and is 
easily deformed. 

Before attemping to test the tube 
all foreign material should be carefully 
removed, An air blast is desirable for 
this purpose. The radiator openings of 
the forced-air cooled types should be 
examined to make sure there are no 
obstructions. 

When installing in the operating o1 
test position, make sure that all elec 
trical firm and that 
the tube is not mechanically stressed in 


connections are 
Flexible connections must be 
used to all terminals except the one 
supporting the tube. 


any way. 


rhe water cooled 
types should be carefully clamped into 
the jacket before making any connec- 
tions. It is desirable to use a water 
solution of graphite on the gaskets to 
prevent sticking. 
Electrical 

The time delay necessary before ap- 
plication of plate voltage after light- 
ing the filament 
rapidity with 


is a function of the 
which the filament 
reaches operating temperature. The 
smaller often permit simulta- 
neous application of filament plate and 
grid voltages. 

Precautions should be taken to pre- 
vent serious overloading in the plate 
circuit and its resultant overheating 
of the tube. Circuit opening devices 
should be used to open the power cir- 
cuit in not more than 1/6th second for 
the larger tubes and 4 the 
smaller size tubes. Such overload de- 
vices should be in the ground lead and 
should open the main a-c power source. 


types 


second in 


Manufacturers of high power tubes 
usually require the use of resistors or 
reactors in series with the plate supply 
for high power installations to limit 
the overload current until the over 
load breaker opens the circuit in order 
to minimize damage to the tube. 

In all 


elements or 


classes of 
other 


service, circuit 
wiring should be 
kept as far as possible from glass por- 
tions of vacuum tubes to minimize the 
possibility of punctures. 

The high voltages used with power 
tubes usually results in dust accumu- 
lating on the tubes and 
Dust should be removed 

particularly from the 
glass surfaces, to avoid external flash 
ares. Such arcs may seriously dam- 
age or destroy the tube. The radiators 


associated 
equipment. 
periodically, 


of forced-air-cooled types are particu- 
larly susceptible to clogging from air- 
borne particles. Care must be taken 
to prevent such accumulations from re- 
ducing the air flow. A reduction of 
air flow will quickly cause overheating 
of the tube and may destroy or per 
manently damage it. 








NATIONAL ELECTRICAL 
CODE HANDBOOK 


Gives rules and re- 
. 
quirements of all jobs; 


what 


they mean—how to 


apply them in accordance 


with the latest 
Electrical Code 


National 
All rules 


for a job are grouped in 


one place. Covers 


tions of 


defini- 
Code terms and 


requirements applying to 


all wiring 
A. L. Abbott. 
633 pages, $4.00. 


systems 
6th Edit., 


By 








ELECTRICAL WIRING 
SPECIFICATIONS 


2 Shows how to draw up wiring plans 
* and specifications that do a better gell- 


ing job and 


aid efficient construction. 


cial, farm and 
residential build- 
ings. Outlines an 
orderly procedure 
for developing 
ecifications. By 
. Whitehorne, 
181 pages, $2.75. 








Maintenance Manual of 


ELECTRONIC CONTROL 


3 Outlines step-by-step 
* procedure in the in- 


stallation, routine 
maintenance and 
trouble-shooting of 
electronic contro! 
equipment. Covers 
timing relays, time 
delay relays. 
photoelectric re - 
lays, etc. etc, Treats 
instruments and 
meters; emphasizes 
cathode ray oscillo- 
scope RK » 


ty ° oe 
Miller, 304 pages. 
$4.50. 








AMERICAN ELECTRICIANS’ 
HANDBOOK 


4 Contains hun- 
* dreds of de- 
tailed descri 
rules, methods, pic- 
tures and practical 
data to help you in- 
stall, maintain and 
operate electrical 
equipment In- 
cludes recent ad- 
vances in electronic 
tubes and circuits 
and their industria! 
applications. By T. 
Croft; by C. 
Carr, 6th Edit. 1734 





See them 10 days—FREE 








mcGRAW-HILL BOOK CO. 
330 W. 42d St., N.Y.C. 18, N. Y. 


Send me book(s) corresponding to 
cireied below for 10 days’ 


numbers en- 


examination on approval. 


In (0 days I will remit for book(s) I keep, plus 


few cents delivery, and ret 
(We pay for delivery if you remit with 


post paid. 


urn unwanted book(s) 


this coupon; same return privilege.) 
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Name 


3 


MGGrEGS. 2. occ ccssccreccccccecsoeces 





. APRIL, 1950 














SEARCHLIGHT SECTION 


EMPLOYMENT: 
BUSINESS 


WHERE 
To BUY 


Equipment, Materials, 
Supplies and Services for 


Electrical Construction — 
Maintenance — Repairs 


EQUIPMENT 
USED OR RESALE 


‘OPPORTUNITIES " 
co, center inn, inmum, 4 tne, To Sure Inia Pace ith are rues for prema 


Pal EMPLOY 0 MENT T WANTED. tndie- miata pene 
inbiviouA LOY 
The 2 coatins rate is Pe 50 per inch for all 
played, advertising rate is one-half of above rate, ising © ~ S ae 


Boa Numbere—Care of publication New York, Chi- basis, Contract rates quoted on request. 
cago or 7, Sen Francisco offices as one eddi- 


tional | — An Advertising inch is measured %” ay A on 
Mscount Of 10% at full payment is made in advance one column, 3 columns—3@ inches—to s 


s xy 4 consecutive insertions. nom. 
New pe womans Received by Apri) 14th for the May Issue subject to limitations of space available 





























WODACK “DO-ALL” 


ELECTRIC HAMMER 


= PL pee (Bow No.): Address to ofice nearest you | 

NEW YORK: 330 yf 42nd St. (18) | 
CHICAGO: 520 N. Michigan Ave. 
SAN FRANC ISCO: 68 Post St. 


FOR SALE 


2—100 KW 250 volt DC Generators. . 
1 tial stat Beatie 
-- w volt itor. team 
SELLING OPPORTUNITY OFFERED patty Hy ik 
x — ani Units complete with DC switc' beard. ond 
SALES REPRESENTATIVE Wanted. Aggres- two beloncer sets 

sive individual mgt ocean — a. 1—20 ton York Vertical Ammonia Com 
salers to sell a line of Thin Wall Condu it- 
tings to jobbers. Prices are oman ie a pas banal driven by Corliss Engine 
quality is tops. Several territories available. med 
Attractive commission arrangement. Write 1—15 ton York Vertical Ammonia Com- 
Condamatic Co., 8642 Gratiot Ave., Detroit 13, pressor, V belt drive. 33 H.P.—DC 
Mich motor. ge gl Sree re 








150—DC antes —20 is Wy 





Ask for BULLETIN 


BOOKS 








+~wdd BAKERIES 
97 E. 12th $ St. Paul 1, Minn. 





Wodack Electric Tool Corp. 
4627 W. Huron St. Chicago 44, Ill. 














ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 


A Unique Tool of the Trade” 
WRITE FOR DESCRIPTIVE FOLIO TO 





ELECTRICAL CABLE 
@ for every industrial ant power “on 
Special constructions. Odd 
hand of high voltage, lead 


on 
covered cables net ordinarily stocked by your 
roowler out suppliers. 


MATERIALS-METHODS 


Materials & Methods engineers in America’s 
leading manufacturing plants use Topflight's 
Printed Cellophane, Self - Adhesive Tape te 





length. Reasonably priced. 
revensas wire and Cable 


meet A-N specs. - assembly line - follow 
Co. 
. Clybourn A Chicago 14, 111 


through - instruction labels. Easy to Apply. 


TOPFLIGHT TAPE CO. YORK PA 


Gach 7 
“JL” SHEAR 


This light-weight 
steel frame cutter 
isa bear for punishment Many advantages of 


WATTHOUR METERS larger,heavy duty machines. 40’' balanced 


Large Stock - Reconditioned - Guaran- blade. Rigid, easy setting receiver gauge 
teed Single-Phase, Polyphase and DC Write for Descriptive Literature. 


—Write tor Bulletin. i r+) 8 2 . 


MASPENOCK ELECTRIC LIGHT CO. 
MANUFACTURING CO. 


ecord 44 Starr Lane Jamaica Piain, Mass 

E. & M. J. Markets ist. 1682 32 Selisbury St., W ter, Mass. 

| Factory Mgt. & 
Maintenance 

Chemical Engineering Ficet Owner A 

co eee || WANTED 

Construction Methods 


Electrical Construction 
& Maintenance 


Ri. SovERATOR PUBLISHING 6. 
805-B 60th Kenosha, | | 2666 N 











MOTORS, GENERATORS, 
TRANSFORMERS 


a 


ELECTRIC EQUIPMENT CO. 


ROCHESVER 1 N Y 





for Quick ANSWERS 





to business problems, use 


the Searchlight Sections of: 


American Machinist ae News- 
Aviation Week 
Business Week 
Bus Transportation 




















Nucleonics 


GooD 
Habit 


The Where-to-Buy Section of 
Electrical Construction and 
Maintenance supplements other 
advertising in this issue with 
these additional announcements 
of products and materials of 
special interest and application 
in the field of electrical eon- 
struction, maintenance and re- 
pair work. Make a habit of 
checking this page each issue— 
a good habit! 


Operating Engineer 





Electrical Merch. Power 
Electrical World 


Electronics 








Product Engineering 


Textile World 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7-4778 
PIERCE CABLE CO 
2664 Clybourn Ave., Chicago 14, Ilinois 


Engineering & Min 


ing Journal Welding Engineer 


Classified Advertising Division 








WANTED 


COIL SPREADER 


Air Operated 
Mfrs. of A.C. generators, lighting plants, 
and single phase motors 
Kato Engineering Co. 
Mankato, Minn. 


McGraw-Hill Publishing Ce., 
New York 18, W. Y. 
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1 
i 
} 1 
HTH 
o 4 | 
START WITH A: Ht 
Basic circuit breaker unit pro- + 4 
vides 4 single pole, | double pole +++ 
and 2 single pole, or 2 double pole t 

circuits in combinations of 15, 

+ 4 
| 








20, 30, 40 or 50 ampere ratings. 











. app 4 MORE: ter 





4 single pole circuit 
=o 








, 2, 3, OF ted 15, 20 or 30 





amperes are easily plugged in on 


basic block. 
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-—+ 
+ 
iam Thermal Magnetic Multi-breaker peer eae =, 
. a 6 + [een a 
4 The basic «ad-On”’ Multi-breaket unit pro- Basic BLOCK 
| 2+ FLUSH OF 
+4 vides four circuits —the minimum for 4 modern SURFACE TRIM 
“Ts home. Even more important, it provides for easy 
TT addition of circuits as they are nee ed. Four a Small Stock of 
off the-shelf «ad-On”’ breakers extend the range COMPONENS PARTS 
7 loc} : : covers all | require- , 
| of the basic block in the required circuit pattern. nents when ossembled | 
a Architects, builders and contractors all know in various combinations. ! 
Tor from experience that many electrical appliances Trim and “ad-On" can be 
are added after homes have been completed an added to basic device 
‘me a lived in. ith “Ad-On”’ breakers it's 4 simple 3- «ad-On"’ carton after selection. 
[| matter to provide these circuits SO necessary for BREAKERS 
ee | better electrical living: 
tt mu ASK Your Square D Electrical Wholesaler to Show You the «ad-On”’ 
a | yy & ./} DETROIT . MILWAUKEE . Los ANGELES 
t | SQUARE D COMPANY CANADA LTD., TORONTO * SQUARE D de MEXICO. 5A. MEXICO CITY, OF 
seen 
Ll tb 44 4 ae 








+ Aan + 
ae a | ie ae 
| * i: }. 





























































































































HOW DOES A GUY GET TO KNOW ALL THE ANSWERS 2 


. .. THIS FINISHED ESTIMATE WOULD TAKE ME TWO MONTHS 
f iy (ZN ha sN 





> 





THE ANSWERS. BUT....IF YOURE 
GOING TO BE AN ESTIMATOR... 








US...GAVE US FIGURES 
PRACTICALLY 
OVERNIGHT 


FOR INFORMATION 
ON NEW EQUIPMENT... FOR NEW 
USES OF STANDARD ITEMS... 
YOUVE GOT TWO GOOD SOURCES... 
(1) THE 6-E CONSTRUCTION MATERIALS 
DISTRIBUTOR, AND...(2) G-E LITERATU 











L 
HERE'S A STARTER, JOE. FOR ION 
AND WHEN YOU NEED MORE ANSWERS, ANY INFORMAT 
REMEMBER THESE THREE : YOU NEED, JUST USE 
1. THE 6-E CONSTRUCTION MATERIALS THIS HANDY COUPON 
DISTRIBUTOR. y 
/ 2. A G-E CONSTRUCTION MATERIALS ks pea 
REPRESENTATIVE jhe 
3. G6-E BOOKLETS AND 2 \\ 
LITERATURE ) 
Peesesese see eseseses gy 
Section L3-418 
CONSTRUCTION MATERIALS DEPARTMENT 
General Electric Company 
Bridgeport 2, Connecticut 
Please send me information on: 
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CD Flexible conduit % 
‘ ef 

i 

a 

¥ 

& 

a 

3 





a 





Name _ 
Company nae 
| as 





City. Zone___State 








